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(57) Sang ché d¢ cap dén hop chat c6 hoat tinh dung lam chat e ché thé dot bién thuong
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hodc mudi duoc dung, chit hd bién, tién dugc chat hodc chét déng phan lap thé cua no,
trong d6 R!, R?, R3%, R3 R4 R#% G!, G L!, L%, m!, m?, A, B, W, X, Y, Z va E nhu duogc
xéac dinh trong ban mé ta ndy. Hop chét ndy va duoc pham chira hop chét nay 14 hitu hiéu
dé diéu trj cac rdi loan va e ché sy tdng sinh cua quﬁn thé té bao.
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Ber-Abl 90% CML <1%

EGFR 10% NSCLC <5%

ALK 5% NSCLC <1%
B-Raf 66% U melanin <5%

Fit3 25% AML <1%
Pl3ka 3300 v 25% ndi mac 15=20%

ur cung: 15% CRC
K-Ras > 80% Tuy: >40% dm ~20%

tring: > 20% phoi
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Linh vue k§ thuat dwge dé cap

Séang ché dé cap chung dén cac hop chat méi va phuong phap didu ché cac hop
chit nay va sang ché mo ta viéc sit dung hop chét néu trén 1am tac nhan diéu tri hoic

phong ngura, vi du, dé didu tri ung thu.
Tinh trang k§ thuat cia sang ché

RAS 1a mot nhém gdm cac protein cdu monome lién quan chit ch& véi nhau chira
189 axit amin (khdi luong phan tir 21kDa), cac protein ndy c6 lién quan dén mang sinh
chét va lién két v6i GDP hoidc GTP. RAS hoat ddng dudi dang mot cong tic phan tir.
Khi RAS chira GDP lién két, n6 1a noi dirng nghi hoic vi tri diing va & trang thai "khong
hoat dong". Pap ung lai sy tiép xuc cua té bao v6i mot sb kich thich ting cuong sinh
trudmg, RAS duoc kich thich dé trao ddi GDP lién két ctia né véi GTP. Bang lién két
vGi GTP, RAS dugc "bat md" va c6 kha nang twong tac va kich hoat cdc protein khac
("cac dich xudi dong" cua nd). Ban théan protein RAS c6 rat it kha nang ndi sinh trong
viéc thity phan GTP trd lai thanh GDP, nhu vy quay trd lai chinh trang thai nghi. Viéc
chuyén d6i RAS nghi doi héi can c6 cac protein ngoai sinh dugc goi 13 protein hoat héa
GTPaza (GAP) ma protein ndy twong tc véi RAS va thiic dAy su chuyén héa GTP thanh
GDP. Bét ky su dot bién ndo trong RAS ma tac dong 1én kha ning tuong tac véi GAP -
hodc kha nang chuyén héa GTP tré lai thanh GDP cta n6 déu din dén su hoat hoa kéo
dai cta protein va do d6-1a-tin hiéu lau dai cta té bao thong bao cho no tiép tuc sinh
trudng va phan chia. Vi nhiing tin hi¢u nay din dén su sinh truong va phan chia té bao,

viéc truyén tin hiéu RAS qua nhanh 16t cuc c6 thé din dén bénh ung thu.

V& mat céu tric, cic protein RAS chita ving G, ving nay chiu trach nhiém vé
hoat tinh enzym ctia RAS - lién két nucleotit guanin va qué trinh thuy phén (phan ing
GTPaza). N6 ciing chira doan kéo dai tan cung C, dugc biét 12 hép CAAX, doan nay co
thé dugc stra dbi sau dich ma va chiu trdch nhiém hudéng dich protein vao mang. Ving
G ¢6 kich ¢ x4p xi 21 dén 25kDa va chira vong lién két phosphat (vong P). Vong P 1a
ti, trong d6 cac nucleotit dugc lién két trong protein, va day 1a phén cing clia viing c6
cac gbe axit amin bao tdn, day la cac axit amin can thiét cho lién két nucleotit va qua

trinh thiy phan (Glyxin 12, Treonin 26 va Lysin 16). Vung G ciing chtra cac ving
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chuyén ddi goi 1a cong téc I (cac gbe 30 dén 40) va cong tic IT (cac gbe 60 dén 76), ca
hai ving nay déu la cac phin ning dong clia protein ma ching thudng xuyén dugc thé
hién & dang co ché “nap tai 16 xo” do kha ning chuyén ddi gitta trang thai nghi va trang
thai nap tai cua ching. Tuong tac chinh Ia cac lién két hydro duoc tao ra boi Treonin-
35 va glyxin-60 v6i y-phosphat cua GTP @8 1an luot duy tri cac ving chuyén dbi Switch
1 va Switch 2 & cAu hinh hoat ddng ciia ching. Sau khi thiy phan GTP va giai phong
phosphat, hai ving nay suy gidm thanh céu hinh GDP khong hoat dong.

Céc thanh vién dang cha y nhat cia phan ho RAS 1a HRAS, KRAS va NRAS,
chu yéu lién quan dén nhiéu loai ung thu. Tuy nhién, c6 nhidu thanh vién khéac bao gdbm
DIRAS1; DIRAS2; DIRAS3; ERAS; GEM; MRAS; NKIRASI; NKIRAS2; NRAS;
RALA; RALB; RAP1A; RAP1B; RAP2A; RAP2B; RAP2C; RASDI; RASD2;
RASL10A; RASL10B; RASL11A; RASL11B; RASL12; REMI; REM2; RERG;
RERGL; RRAD; RRAS va RRAS2.

CAc dot bién & mot viing bat ky trong ba dang twong ddng chinh ctia cic gen RAS
(HRAS, NRAS, hodc KRAS) ndm trong sd céc bién cb thuong gap nhét trong su hinh
thanh khéi u & ngudi. Khoang 30% trong s tAt ca moi khéi u & ngudi duge phat hién 1a
mang dot bién nao d6 & cac gen RAS. Pang chu y, cac dot bién KRAS duoc phat hién
& 25 dén 30% trong s6 khéi u. Bing céch so sanh, ty 1& dot bién gdy ung thu xuét hién
& c4c thanh vién trong ho NRAS va HRAS thép hon nhiéu (1an lugt 8% va 3%). Cac dot
bién KRAS thuong gip nhit duge phét hién tai gbc G12 va G13 trong vong P va tai gbe
Q61.

G12C 1a dot bién thuong xuyén cuia gen KRAS (glyxin-12 thanh xystein). Dot
bién nay dd dugc phat hién & khoang 13% cac truong hop ung thu, khoang 43% trong
s6 cac trudng hop ung thu phdi va & hau nhu 100% trong bénh polyp két hop véi MYH
(hoi ching ung thu dai trang gia dinh). Tuy nhién, viéc huéng dich vao gen nay bing
céc phan tir nhé van 12 mot thach thie.

Do @6, tuy da dat dugc nhiéu tién bo trong linh vuc ndy, song trong linh vuc nay
vAn c¢6 nhu cau v& cac hop chét va phuong phép cai tién dé diéu tri bénh ung thu, vi dy,
bing cach trc ché KRAS, HRAS hodc NRAS. Sang ché da dap tmg dugc nhu cau nay

va dat dugc cac loi ich lién quan khac.
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Ban chit ky thuit ciia sang ché

Sang ché dé cap dén cac hop chét, bao gbm chit ddng phan 1ap thé, mudi duoc
dung, chit hd bién va tidn dugc chit cuia hop chit néu trén, ching c6 kha ning didu
chinh céac protein dot bién G12C KRAS, HRAS va/hoic NRAS. Trong mét sb tinh
huéng, cac hop chét hoat dong & dang cac chét 4i luc vé6i dién tir ma chung c6 kha ning
tao ra lién két cong hoa tri véi gbc xystein tai vi tri 12 ctia protein dot bién G12C KRAS,
HRAS hoic NRAS. Sang ché ciing md ti phuong phép sir dung cac hop chit nay dé
diéu tri bénh hoic tinh trang bénh khéc nhau, nhu bénh ung thu.

Theo mot phuong 4n, sang ché dé cap dén cac hop chét c6 cong thire cau trtc (T)

Sau.
R3a :::2 /LZ E
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hodc mubi dugc dung, chét hd bién, chit ddng phan 1ap thé hoac tién dugc chét cua no,
trong d6 R!, R%, R*® R, R*, R*®, G!, G%, L, L2 m!, m? A,B, W, X, Y, ZvaEnhu
dugc xac dinh trong ban mo ta nay. Dugc pham chtra mdt hodc nhidu hop chét c6 cong
thire cu tric (I) néu trén va chit mang dugc dung cling dugc dé cap trong c4c phuong
an khac nhau khac.

Ban md ta mo ta phuong phép diéu tri ung thu, phuong phap bao gbm budc st
dung mot lugng hitu hiéu cia dugc phém chtra bét ky mot hodc nhiéu hop chét c6 cong
thirc cAu tric (1) néu trén cho dbi tuong can diéu tri.

Ban md ta cling mo ta phuong phéap diéu chinh hoat tinh cta protein dot bién
G12C KRAS, HRAS hoic NRAS, phuong phép bao gdm buédc cho protein dot bién
G12C KRAS, HRAS hoic NRAS phan ting v6i hop chét bt ky trong sb céc hop chat
c6 cong thirc ciu tric (I). Ban md ta cling mé ta phuong phap e ché qua trinh ting sinh
clia quén thé té bao, phuong phéap bao gbm buédc cho quin thé té bao tiép xuc véi hop

chét bét ky trong s& cac hop chét c6 cong thirc cAu trac (I).

Ban mo ta con md ta phuong phap didu tri r6i loan dugc trung gian bai dot bién

-4-
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G12C KRAS, HRAS hodc NRAS & déi tuong cin diéu tri, phuong phap bao gdm cic

budc:

xé4c dinh xem lidu dbi tuong c6 bi dot bién G12C KRAS, HRAS hodc NRAS hay
khong; va

néu nhu déi twgng duoc x4c dinh bi dot bién G12C KRAS, HRAS hoic NRAS,
thi cho ddi tuong st dung luong c6 tac dung didu tri cua dugc pham chia bét ky mot

hodc nhidu hop chét c6 cong thirc cAu trac (I).

Theo cac phuong 4n khac nira, sang ché dé cap dén phuwong phap diéu ché protein
dot bién G12C KRAS, HRAS hoiic NRAS da dugc danh déu, phuong phap bao gdm
bude cho thé dot bién G12C KRAS, HRAS hodc NRAS phan (g véi hop chat c6 cong
thirc chu trtc (1), @ dan dén protein G12C cia KRAS, HRAS hodc NRAS da dugc dénh

dau.

Céac khia canh nay va khia canh khac cua sang ché s€ tré nén rd rang khi tham
khé&o phan md ta chi tict sau day.
MG ta van tat cac hinh vé

Trong céac hinh V€, s6 tham chiéu gidng nhau @ nhan dién cac yéu tb gidng nhau.
Kich thudc va cac vi tri twong ddi ciia cac yéu t6 trong c4c hinh v& khong nhét thiét dugc
v& theo ty 1€ va mot s§ yéu t6 nay dugc phéng to va dinh vi tiy y dé cai thién kha ning
dé quan sét cua hinh v&. Ngoai ra, hinh dang cu thé cta cac yéu t6 khi vé khong duge
du dinh d& chuyén tai thong tin bt ky v& hinh dang thuc té clia cac yéu t cu thé va da

duoc lua chon duy nhét dé d& dang nhén dang trong céc hinh v&.
Fig. 1 minh hoa hoat tinh enzym cta RAS.
Fig. 2 m6 ta qud trinh truyén tin hidu ctia RAS.

Fig. 3 thé hién mot sd gen gy ung thu thudng gap, kidu khéi u tuong ting cua

cac gen nay va tAn suét dot bién tich lily ctia chung (tAt ca moi khéi ).
M3 ta chi tiét sang ché

Trong phén md ta sau, cac chi tiét cu thé nhat dinh duoc néu ra nham d€ cung

cép kién thirc dly d vé cac phuong an khac nhau theo sang che. Tuy nhién, nguoi ¢
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hiéu biét trung binh trong linh vyuc s& hiéu ring, sang ché c6 thé dugc thuc hanh khong
cin cac chi tiét nay.

Trir khi ngit canh yéu cau theo céch khéc, trong toan bd ban mo ta va yéu ciu
bao hd cua sang ché nay, thuat ngit “bao gdm” va cac bién thé cua thuat ngit nay, nhu
“bao gdm” va “gdm c6” cAn duoc hidu theo nghia mé, gdm ca, tic 1a “bao gdm, nhung
khong bi giéi han ¢”.

Tham chiéu trong sudt ban mb ta nay vé “mdt phuong 4n” hodc “phuong an” c6
nghia 14, mot dAu hiéu, ciu tric hoic dic diém cu thé duoc mo ta lién quan véi phuong
4n dugc bao gém trong it nhét mét phuong 4n theo séng ché. Do d6, viéc xuét hién cac
cau “theo mdt phuong 4n” hodc “theo phwong an” & cac vi tri khac nhau trong toan b0
ban md ta nay khong hoan toan nhét thiét tham chiéu dén cung phuong 4n. Ngoai ra, cac
dAu hiéu, ciu truc hoic dic diém cu thé c6 thé duoc két hop theo cach thich hgp bét ky

trong mot hodc nhidu phuong an.

Trur khi dugc xac dinh theo cach khéc, tt ca moi thuat ngit khoa hoc va k¥ thuét
str dung trong ban md ta nay c6 y nghia nhu dugc hiéu théng thudng béi mot ngudi co
hidu biét trung binh trong linh virc ma sang ché nay thude vé linh vire d6. Nhu duge st
dung trong ban mo ta va yéu ciu bao hd cua sang ché nay, dang s6 it “mot” va dang xac

dinh bao gdm ca dang so nhiéu trir khi ngit canh chi rd theo cach khac.

“Amidiny]” ding dé chi gbc ciia dang <(C=NR.)NRuR, trong d6 mdi mot gbe
Ra, Ry va Re doc 14p 1a H hoac C1-Cs alkyl.

“Amino” ding dé chi gbc -NHo.

“Aminylsulfon” ding dé chi gbc —S(0)2NHa.
“Cacboxy” hodc “cacboxyl” dung @8 chi gbc ~COH.
“Xyano” dung dé chi gbc -CN.

“Guanidiny]” dung dé chi gbc c6 dang -NR4(C=NRa)NRsRe, trong d6 mdi mot
gbc Ra, Ry, Re va Ra ddc 1ap 1a H hogc C1-Cs alkyl.

“Hydroxy” hodc “hydroxyl” dung d& chi gbc -OH.

“Imino” dung dé chi phan tir thé =NH.
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“Nitro” dung d& chi gbc -NO».
“Ox0” dung dé chi phan tir thé =O.
“Thioxo” dung d& chi phan tir thé =S.

“Alkyl” dung dé chi gbc hydrocacbon mach thang hodc mach nhanh chi bao gdm
cac nguyén tr cacbon va hydro, gbc nay 1a no hogc khong no (tirc 13, chira mot hodc
nhidu lién két ddi va/hoic lién két ba), c6 tir 1 dén 12 nguyén tir cacbon (Ci-Cr2 alkyl),
t5t hon 1 dn 8 nguyén tir cacbon (C1-Cs alkyl) hodc 1 dén 6 nguyén tir cacbon (C1-Cs
alkyl), va gbc nay dugc gén véi phén con lai clia phan ti bang lién két don, vi dy, metyl,
etyl, n-propyl, l-metyletyl (iso-propyl), n-butyl, n-pentyl, 1,1-dimetyletyl (z-butyl),
3-metylhexyl, 2-metylhexyl, etenyl, prop-l-enyl, but-1-enyl, pent-1-enyl,
penta-1,4-dienyl, etynyl, propynyl, butynyl, pentynyl, hexynyl, gbc tuong tu. Alkyl bao
gbm ca céc alkenyl (mdt hodc nhiéu lién két doi cacbon-cacbon) va alkynyl (mdt hodc
nhiéu lién két ba cacbon-cacbon nhu etynyl va gbc tuong tu). “Amidinylalkyl” dé chi
nhém alkyl bao gdm it nhét mot phan tir thé amidinyl. “Guanidinylalkyl” dé chi nhom
alkyl bao gbm it nhAt mot phén tir thé guanidinyl. Trir khi dugc théng béo cu thé theo
cach khac trong ban md ta nay, nhom alkyl, amidinylalkyl va/hodc guanidinylalkyl 1a
duge thé tuy v.

“Alkylen” hodc “mach alkylen” dé chi chudi hydrocacbon héa tri hai mach thing
hodc mach nhanh lién két phan con lai ctia phan tir v6i nhom gbc, chi bao gdm cacbon
va hydro, nhom nay 13 no hodc khong no (tirc 14, chira mot hodc nhiéu lién két doi
va/hoic lién Kkét ba), va c6 tur 1 dén 12 nguyén tir cacbon, vi dy, metylen, etylen,
propylen, n-butylen, etenylen, propenylen, n-butenylen, propynylen, n-butynylen, va
nhém tuong tw. Mach alkylen dugc gén véi phan con lai ciia phén ti théng qua lién két
don hodc lién két doi va véi nhém géc thong qua lién két don hodc lién két doi. Cac
diém gin két ctia mach alkylen voi phén con lai cta phan tir va véi nhém gbc 6 thé
thong qua mot cacbon hodc hai cacbon bét ky trong mach. Trir khi dugc thong bao cu

thé theo cach khéc trong ban md ta nay, mach alkylen 1a dugc thé tiy y.

“Alkylxycloalkyl” @8 chi gbc co cong thirc -RpRq trong d6 Ry 1a mach xycloalkyl
nhu dugce x4c dinh ¢ day va Rq la gbc alkyl nhu duge xac dinh & trén. Trur khi dugce
thong bao cu thé theo cach khac trong ban md ta nay, nhom alkylxycloalkyl 1a dugc thé

-7-



24868

tuy y.

“Alkoxy” @& chi gbc co cong thirc -OR, trong d6 Ra 1a gbc alkyl nhu duge xac
dinh & trén chtra 1 dén 12 nguyén tr cacbon. “Amidinylalkyloxy” dé chi nhom alkoxy
bao gdm it nhat mot phan tir thé amidinyl trén nhém alkyl. “Guanidinylalkyloxy” dé chi
nhém alkoxy bao gdm it nhit mot phin tu thé guanidinyl trén nhém alkyl.
“Alkylcacbonylaminylalkyloxy” d& chi nhém alkoxy bao gom it nh4t mot phin tir thé
alkylcacbonylaminyl trén nhém alkyl. “Heteroxyclylalkyloxy” dé chi nhom alkoxy bao
gbm it nhat mot phén tir thé heteroxyclyl trén nhom alkyl. “Heteroarylalkyloxy” dé chi
nhém alkoxy bao gbém it nhit mot phin tir thé heteroaryl trén nhom alkyl.
“Aminylalkyloxy” @2 chi nhom alkoxy bao gdm it nhit mot phan tr thé c6 dang —NR.R,
trong d6 mdi mot gbc Ra va Ry, doc 1ap 12 H hodc C1-Cs alkyl, trén nhom alkyl. Trix khi
duoc thong bdo cu thé theo cach khic trong ban mod ta nay, nhém alkoxy,
amidinylalkyloxy, guanidinylalkyloxy, alkylcacbonylaminyl, heteroxyclylalkyloxy,
heteroarlyalkyloxy va/hodc aminylalkyloxy 1a dugc thé thy y.

“Alkoxyalkyl” @& chi gbc c6 cong thirc -RyOR, trong d6 Ra 12 gbc alkyl nhu dugc
xéc dinh & trén chtra 1 dén 12 nguyén tir cacbon va Rb 12 gbc alkylen nhu dugc x4c dinh
& trén chira 1 dén 12 nguyén tir cacbon. Trir khi dugc thong bdo cu thé theo cach khac

trong ban mo ta nay, nhom alkoxyalkyl la dugc thé thy v.

“Alkoxycacbonyl” dé chi gbc c6 cong thirc ~C(=0)OR, trong d6 Ra 1a gbe alkyl
nhu dugc xac dinh & trén chua 1 dén 12 nguyén tir cacbon. Trir khi dugc thong bao cu

thé theo cach khac trong ban md ta nay, nhom alkoxycacbonyl la dugc thé tuy y.

“Aryloxy” dé chi gbc c6 cong thirc -OR, trong d6 Ra 12 gbc aryl nhu dugc xac
dinh & day. Trir khi dugc thong béo cu thé theo cach khac trong ban md ta nay, nhom
aryloxy la dugc thé tuy y.

“Alkylaminyl” @& chi gbc c6 cong thic -NHR, hodc -NRaRa trong d6 mdi mot
gbc Ra doc 13p 12 gbc alkyl nhu dugc xac dinh ¢ trén chia 1 dén 12 nguyén tir cacbon.
Nhém “haloalkylaminyl” 13 nhom alkylaminyl bao gdm it nhat mot phan tir thé halo trén
nhém alkyl. Nhém “hydroxylalkylaminyl” 12 nhém alkylaminyl bao gbm it nhit mot
phén tir thé hydroxyl trén nhém alkyl. Nhém “amidinylalkylaminy]l” 1a nhom
alkylaminyl bao gdm it nhit mot phin tir thé amidinyl trén nhom alkyl. Nhém

-8
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“guanidinylalkylaminyl” 14 nhom alkylaminyl bao gdm it nhit moét phin tir thé
guanidinyl trén nh6ém alkyl. Trir khi duoc thong bao cu thé theo cach khac trong ban mo
ta nay, nhém alkylaminyl, haloalkylaminyl, hydroxylalkylaminyl, amidinylalkylaminyl
va/hodc guanidinylalkylaminyl 1a dugc thé tuy y.

“Aminylalkyl” dé chi nhém alkyl bao gbm it nhit mét phén tir thé aminyl (—
NR.R» trong d6 mdi mot gdc Ra va Ry doc 1ap 12 H hodc C1-Cs alkyl). Phan tir thé aminy]
c6 thé ndm & tai cacbon bac ba, bac hai hodc bac mot. Trir khi dugc thong béo cu thé

theo cach khac trong ban mo ta nay, nhém aminylalkyl 1a dugc thé tuy y.

“Aminylalkylaminyl” @& chi gbc c6 cong thitc -NR4Ry, trong d6 Ra 12 H hodc Ci-
Cs alkyl va Ry 1a aminylalkyl. Trir khi dugc thong bao cu thé theo cach khéc trong ban

mo ta nay, nhom aminylalkylaminyl la dugc thé tiy y.

“Aminylalkoxy” dé chi gbc co cong thirc ~OR.NH; trong d6 Ra 14 alkylen. Trur
khi duge thong bao cu thé theo cach khac trong ban mé ta nay, nhém aminylalkoxy 1a

duogc thé tiy y.

“Alkylaminylalkoxy” dé chi gbc c6 cong thirc ~OR.NRuR. trong do Ra 12 alkylen
va mdi mot géc Ry va R ddc 14p 1a H hodc C1-Cs alkyl, véi diéu kién mot trong sb Ry
hoic Re 1a Ci-Cs alkyl. Trir khi dugc thong bao cu thé theo cach khac trong ban md ta
nay, nhém alkylaminylalkoxy la dugc thé tuy y.

“Alkylcacbonylaminyl” dé chi gbc co6 cong thirc -NH(C=O)R, trong d6 Ra la gbe
alkyl nhu dugc xé4c dinh & trén chira 1 dén 12 nguyén tir cacbon. Trir khi dugc thong
béo cu thé theo cach khéac trong bén md ta ndy, nhoém alkylcacbonylaminyl 1a dugc thé
tily y. Alkenylcacbonylaminyl 1a alkylcacbonylaminyl chira it nhit mot lién két doi

cacbon-cacbon. Nhom alkenylcacbonylaminyl 1a dugc thé thy y.
“Alkylcacbonylaminylalkoxy” dé chi gbc c¢6 cong thirc ~-OR,NH(C=O)R, trong
d6 Ra 1a gbe alkyl nhu dugce xé4c dinh & trén chia 1 dén 12 nguyén tir cacbon va Ry 12
alkyelen. Trir khi dugc thong bdo cu thé theo cach khac trong ban mo ta nay, nhém
alkylcacbonylaminylalkoxy la dugc thé tuy .
“Alkylaminylalkyl” d8 chi nhém alkyl bao gdm it nhit mot phin tir thé

alkylaminyl. Phan tir thé alkylaminyl c6 thé ndm & tai cacbon béc ba, bac hai hodc béc
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mdt. Trir khi dwgc théng bao cu thé theo cach khic trong ban md ta nay, nhém

alkylaminylalkyl 1a dugc thé tiy y.

“Aminylcacbonyl” dé chi gbc ¢6 cong thire —-C(=0) RaRp trong d6 mdi mot gbe
Ra va Ry ddc 14p 1a H hodc alkyl. Trur khi dugc thong bao cu thé theo cach khac trong

ban md ta ndy, nhém aminylcacbonyl la dugc thé tuy y.

“Alkylaminylcacbonyl” @8 chi gbc c6 cong thitc —C(=0)NRRs, trong d6 mbi
mdt gbc Ra va Ry doc 1ap 1 H hodc alkyl, véi didu kién it nhat mot trong sé Ra hodc Ry
1a alkyl. Trir khi dugc thong béo cu thé theo cach khac trong ban mo ta ndy, nhém

alkylaminylcacbonyl la dugc thé tuy y.

“Aminylcacbonylalkyl” d& chi gbc c6 cong thirc -RcC(=O)NRaRb, trong d6 mdi
mot gdc Ra va Ry ddc 1ap 1a H hodc alkyl va Re 12 alkylen. Trir khi dugc thong bao cu
thé theo cach khéac trong ban md ta nay, nhém aminylcacbonylalkyl la duge thé tuy y.

“Aminylcacbonyxycloalkylalkyl” dé chi gbc co cong thirc -Rc.C(=O)NR.Ro,
trong d6 mdi mot gbc Ra va Ry ddc 1ap 12 H hodc alkyl va Rc 1a xycloalkyl. Trr khi dugce
thong bao cu thé theo cach khac trong ban md ta nay, nhém aminylcacbonylxycloalkyl

1a dugc thé tuy y.

“Aryl” ding dé chi gdc hé vong hydrocacbon bao gbm hydro, tir 6 dén 18 nguyén
tir cacbon va it nhat mot vong thom. i véi cac muc dich cua sang ché nay, gbc aryl 1a
hé vong mdt vong, hai vong, ba vong hoac bbn vong, hé nay c6 thé bao gbm ca cac hé
vong ngung tu hodc ¢ cdu. Céc gbc aryl bao gbm, nhung khong bi gi6i han boi, cac
gbc aryl dan xuét tir axeantrylen, axenaphtylen, axephenantrylen, antraxen, azulen,
benzen, crysen, floranten, floren, as-indaxen, s-indaxen, indan, inden, naphtalen,
phenalen, phenantren, pleiaden, pyren, va triphenylen. Trir khi dugc thong bao cu thé
theo cach khéc trong ban mo ta nay, thuat ngit “aryl” hodc tidn t§ “ar- (nhu trong gbc
“aralkyl”) dugc du dinh bao gbm ca céc gbc aryl ma chung dugc thé tuy y.

“Aralkyl” dé chi gbc c6 cong thirc -Rp-Re trong d6 Ry 12 mach alkylen nhu duge
x4c dinh & trén va Rc 1a mot hodc nhiéu géc aryl nhu dugc xac dinh & trén, vi du, benzyl,
diphenylmetyl va gdc twong tw. Trir khi duge thong bao cu thé theo cach khéc trong ban
mé ta ndy, nhom aralkyl 13 dugc thé tiy y.
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“Arylalkyloxy” dé chi gbc c6 cong thirc -ORb-R. trong d6 Ry 12 mach alkylen nhu
duoc xac dinh & trén va Rc 12 mot hodc nhiéu gbc aryl nhu dugc xé4c dinh & trén, vi dy,
benzyl, diphenylmetyl va gbc tuong tu. Trir khi duge thong béo cu thé theo cach khac

trong ban mo ta nay, nhom aryllkyloxy la dugc thé tuy y.

“Arylalkylaminyl” d& chi gbc c6 cong thirc -N(Ra)Rb-R. trong d6 Ra 12 H hodc
C1-Cs alkyl, Ry 12 mach alkylen nhu dugc xac dinh & trén va R¢ 1a mot hodc nhiéu géc
aryl nhu dugc xac dinh & trén, vi dy, benzyl, diphenylmetyl va géc tuong tu. Tru khi
dugc thong béo cu thé theo cach khéc trong ban mé ta nay, nhom arylalkylaminyl la

dugc thé tuy v.

“Cacboxyalkyl” @& chi gbc c6 cong thirc -Rp-R. trong d6 Ry 1a mach alkylen nhu
duoc xac dinh & trén va Re 1a nhém cacboxy nhu duge xéac dinh & trén. Trir khi dugc
thong bao cu thé theo cach khac trong ban md ta nay, nhém cacboxyalkyl 1a dugc thé
tuy y.

“Xyanoalkyl” dé chi gbc ¢6 cong thirc -Ry-Re trong do Ry 12 mach alkylen nhu
duge x4c dinh & trén va Rc 1a nhém xyano nhu duge xac dinh ¢ trén. Trir khi duge thong

béo cu thé theo cach khac trong ban md ta nay, nhom xyanoalkyl 1a dugc thé tiy y.

“Xycloalkyl” hodc “nhan cacbon vong” @8 chi gbc hydrocacbon khong thom 6n
dinh mot vong hogic nhiéu vong chi bao gbm céc nguyén ti cacbon va hydro, gbc nay ¢
thé bao gbm ca cac hé vong ngung tu hodc c6 cAu, c6 tir 3 dén 15 nguyén tir cacbon, t6t
hon ¢6 tr 3 d@n 10 nguyén tit cacbon va gbc nay 1 no hoic khong no va duoc gin véi
phén con lai cua phan tir bing lién két don. Céc gbc mot vong bao gdm, vi du, xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, va xyclooctyl. Cac gbc nhiéu vong bao
gdm, vi du, adamantyl, norbornyl, decalinyl, 7,7-dimetyl-bixyclo[2.2. 1]heptanyl, va vong
tuong tu. “Xycloalkenyl” 1a xycloalkyl bao gbm mdt hodc nhidu lién két ddi cacbon -
cacbon trong vong. Trir khi duoc thdng bdo cu thé theo cach khac trong ban md ta nay,

nhém xycloalkyl (hodc xycloalkenyl) la dugc thé tuy y.

“Xyanoxycloalkyl” dé chi gbc co cong thic -Re-Re trong d6 Rp 1a mach
xycloalkylen va Rc 1a nhém xyano nhur dugc xéc dinh ¢ trén. Trir khi dugc thong bao cu

thé theo cach khac trong ban md ta nay, nhém xyanoxycloalkyl 1a dugc thé tiy y.
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“Xycloalkylaminylcacbonyl” dé chi gbc c6 cong thitc —.C(=O)NRaRs, trong do
mdi mot gbc Ra va Ry doc 18p 1a H hodc xycloalkyl, voi didu kién it nhat mot trong sd
Ra hoiic Ry 1a xycloalkyl. Trir khi dugc thong bao cu thé theo cach khac trong ban md ta
nay, nhom xycloalkylaminylcacbonyl la dugc thé tuy v.

“Xycloalkylalkyl” dé chi gbc c6 cong thirc -RpRa trong d6 Ry 1a mach alkylen
nhu dugc xac dinh ¢ trén va Rq 1a gbc xycloalkyl nhu dugc xac dinh & trén. Trir khi
dugc thong bao cu thé theo cach khac trong ban md ta ndy, nhém xycloalkylalkyl 1a
dugc thé tiy y.

“Ngung tu” @8 chi cu triic vong bit ky md ta & day duge ngung tu voi chu tric
vong hién tai trong céc hop chét theo sang ché. Khi vong ngung tu 1a vong heteroxyclyl
hodc vong heteroaryl, bét ky nguyén tir cacbon nao trén cAu tric vong hién tai ma tré
thanh mot phan ctia vong heteroxyclyl ngung tu hodc vong heteroaryl ngung tu duogc

thay thé bang nguyén ti nito.
“Halo” hoac “halogen” dé chi brom, clo, flo hoic iot.

“Haloalkyl” dé chi gbe alkyl, nhu duge xac dinh & trén, gdc nay duoc thé bang
mot hoac nhiéu géc halo, nhu dugc x4c dinh & trén, vi du, triflometyl, diflometyl,
triclometyl, 2,2,2-trifloetyl, 1,2-difloetyl, 3-bromo-2-flopropyl, 1,2-dibromoetyl, va gbc
twong tu. Trir khi duogc thong bdo cu thé theo cach khac trong ban mo ta nay, nhom

haloalkyl 1a dwoc thé tiy y.

“Halolkoxy” dé chi gbc co6 cong thirc -OR, trong d6 Ra 14 gbc haloalkyl nhu duge
xé4c dinh & day chira 1 dén 12 nguyén tt cacbon. Trir khi dwgc thong béo cu thé theo

cach khéc trong ban mo ta nay, nhom haloalkoxy 1a dugc thé tuy y.

“Heteroxyclyl” hodc “vong di vong” dé chi gbc vong khong thom én dinh c6 3
dén 18 canh bao gdm tir 2 dén 12 nguyén ti cacbon va tir 1 dén 6 nguyén tir khac loai
duoc chon tir nhdm bao gdm nito, oxy va luu huynh. Trir khi dugc thong bao cu thé theo
c4ch khac trong ban mo ta nay, gbc heteroxyclyl 1a h¢ vong mot vong, hai vong, ba vong
hoic bdn vong, gbc ndy cé thé bao gdm ca cac hé vong ngung tu hodc c6 cau; va cac
nguyén ti nito, cacbon hodc luu huynh trong gbc heteroxyclyl dugc oxy hoa tuy ¥;

nguyén ti nito ty y dugc thé bac bdn; va gdc heteroxyclyl dugc bdo hoa mot phén hoic
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bdo hoa hoan toan. Céc vi du v& gbc heteroxyclyl nay bao gdm, nhung khong bi giéi
han bédi, dioxolanyl, thienyl[1,3]dithianyl, decahydroisoquinolyl, imidazolinyl,
imidazolidinyl, isothiazolidinyl, isoxazolidinyl, morpholinyl, octahydroindolyl,
octahydroisoindolyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrolidinyl,
oxazolidinyl, piperidinyl, piperazinyl, 4-piperidonyl, pyrolidinyl, pyrazolidinyl,
quinuclidinyl,  thiazolidinyl,  tetrahydrofuryl, trithianyl, tetrahydropyranyl,
thiomorpholinyl, thiamorpholinyl, 1-oxo-thiomorpholinyl, va
1,1-dioxo-thiomorpholinyl. Trir khi dugc thong bao cu thé theo cach khéc trong ban mo
ta nay. “Heteroxyclyloxy” d8 chi nhom heteroxyclyl lién két véi phén con lai ciia phan
tir thong qua lién két oxy (-O-). “Heteroxyclylaminyl” dé chi nhom heteroxyclyl lién két
v6i phan con lai ciia phéan tir thong qua lién két nito (-NRa-, trong d6 Ra 1a H hoic Ci-Ce
alkyl). Trir khi dugc thong bdo cu thé theo cach khac trong ban mo ta nay, nhom

heteroxyclyl, heteroxyclyloxy va/hodc heterxyclylaminyl 1a dugc thé tly y.

“N-heteroxyclyl” dé chi gbc heteroxyclyl nhu duge xdc dinh & trén chia it nhét
mot nito va trong d6 diém gin két ciia gbc heteroxyclyl véi phan con lai ctia phan tir 1
théng qua nguyén t nito trong gbc heteroxyclyl. Trir khi dugc thong bao cu thé theo

cach khac trong ban md ta nay, nhom N-heteroxyclyl 1a dugc thé tuy .

“Heteroxyclylalkyl” dé chi gbc c6 cong thirc -RpR. trong d6 Ry 12 mach alkylen
nhu duoc xac dinh & trén va Re 13 gbc heteroxyclyl nhu duge xéc dinh & trén, va néu
nhu heteroxyclyl 1a heteroxyclyl chta nito, thi heteroxyclyl tuy y duge gén voi gbe
alkyl tai nguyén tr nito. Trir khi dugc thong béo cu thé theo cach khac trong ban mo ta

nay, nhém heteroxyclylalkyl 1a dugc thé tiy .

“Heteroxyclylalkyloxy” dé chi gbc c6 cong thirc -ORsR. trong d6 R 1& mach
alkylen nhu dugc xac dinh ¢ trén va Re 1a géc heteroxyclyl nhu dugc xac dinh & trén,
va néu nhu heteroxyclyl 13 heteroxyclyl chira nito, thi heteroxyclyl tity y duoc gin véi
gbc alkyl tai nguyén tir nito. Trir khi duge thong béo cu thé theo cach khac trong ban

md ta ndy, nhom heteroxyclylalkyloxy 1a dugc thé tly y.

“Heteroxyclylalkylaminyl” dé chi gbc c6 cong thire ~N(Rc)RuR. trong d6 Ry 12
mach alkylen nhu dugc xc dinh & trén va Re 1a géc heteroxyclyl nhu dugce xac dinh &

trén, va néu nhu heteroxyclyl 13 heteroxyclyl chira nito, thi heteroxyclyl tiy y dugc gin
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véi gbe alkyl tai nguyén tif nito, Re 1a H hodic Ci-Cs alkyl. Trir khi duge thdng bao cu thé
theo cach khac trong ban mo ta nay, nhom heteroxyclylalkyloxy la duoc thé thy y.

“Heteroaryl” dé chi gbc hé vong c6 5 dén 14 canh bao gdm céc nguyén tir hydro,
1 dén 13 nguyén ti cacbon, 1 dén 6 nguyén tir khac loai dugc chon tir nhom bao gdm
nito, oxy va luu huynh, va it nhét mot vong thom. DPbi v6i cac muc dich cla sang ché,
gbc heteroaryl c6 thé 12 hé vong mot vong, hai vong, ba vong hodc bbn vong, hé nay co
thé bao gdm ca cac hé vong ngung tu hodc c6 cAu; va cac nguyén tir nito, cacbon hogc
luu huynh trong gbc heteroaryl tlty y c6 thé dugc oxy hda; nguyén ti nito ty ¥ ¢6 thé
duoc thé bac bbn. Cac vi du bao gdm, nhung khong bi giéi han bdi, azepinyl, acridinyl,
benzimidazolyl, benzothiazolyl,  benzindolyl, benzodioxolyl,  benzofuranyl,
benzooxazolyl,  benzothiazolyl,  benzothiadiazolyl, — benzo[][1,4]dioxepinyl,
1,4-benzodioxanyl, benzonaphtofuranyl, benzoxazolyl, benzodioxolyl, benzodioxinyl,
benzopyranyl, benzopyranonyl, benzofuranyl, benzofuranonyl, benzothienyl
(benzothiophenyl), benzotriazolyl, benzo[4,6]imidazo[1,2-a]pyridinyl, carbazolyl,
cinnolinyl, dibenzofuranyl, dibenzothiophenyl, furanyl, furanonyl, isothiazolyl,
imidazolyl, indazolyl, indolyl, indazolyl, isoindolyl, indolinyl, isoindolinyl, isoquinolyl,
indolizinyl, isoxazolyl, naphtyridinyl, oxadiazolyl, 2-oxoazepinyl, oxazolyl, oxiranyl,
l-oxidopyridinyl,  1-oxidopyrimidinyl, ~ 1-oxidopyrazinyl, 1-oxidopyridazinyl,
1-phenyl-1H-pyrolyl, phenazinyl, phenothiazinyl, phenoxazinyl, phthalazinyl,
pteridinyl, purinyl, pyrolyl, pyrazolyl, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl,
quinazolinyl, quinoxalinyl, quinolinyl, quinuclidinyl, isoquinolinyl,
tetrahydroquinolinyl, thiazolyl, thiadiazolyl, triazolyl, tetrazolyl, triazinyl, va
thiophenyl (tGc 1a thienyl). “Heteroaryloxy” @& chi nhom heteroaryl lién két véi phan
con lai cua phan tir thong qua li€n két oxy (-O-). “Heteroarylaminyl” dé chi nhom
heteroaryl lién két v6i phan con lai ctia phan tr thong qua lién két nito (-NRg-, trong d6
Ra 12 H hoidc Ci1-C alkyl). Trir khi dugce thong bao cu thé theo cach khac trong ban mo
t4 nay, nhom heteroaryl, heteroaryloxy va/hodc heteroarylaminyl 1a duoc thé tiy .

“N-heteroaryl” dé chi gbc heteroaryl nhu duge xac dinh & trén chira it nhit mot
nito va trong d6 diém gin két ciia gbc heteroaryl véi phén con lai cia phan tir 1a thong
qua nguyén tr nito trong gbc heteroaryl. Trir khi duoc thong béo cu thé theo cach khéc

trong ban md ta nay, nhom N-heteroaryl la dugc thé thy .
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“Heteroarylalkyl” dé chi gbc c6 cong thirc -RpR¢ trong d6 Ry 12 mach alkylen nhu
dugce xac dinh & trén va R la gbc heteroaryl nhu dugc xac dinh & trén. Trir khi duoc
thong bao cu thé theo cach khac trong ban md ta nay, nhom heteroarylalkyl 1a dugc thé
tuy y.

“Heteroarylalkyloxy” @& chi gbc c6 cong thirc -ORuR¢ trong d6 Ry 1a mach
alkylen nhu dugc xac dinh & trén va Re la gbc heteroaryl nhu duge xac dinh & trén, va
néu nhu heteroaryl 1 heteroxyclyl chira nito, thi heteroxyclyl tuy y dugc gin véi gbe
alkyl tai nguyén tr nito. Trir khi dugc thong bao cu thé theo cach khac trong ban mo ta

nay, nhom heteroarylalkyloxy la dugc thé thy y.

“Heteroarylalkylaminyl” dé chi gbc c6 cong thirc -NRRuR¢ trong d6 Ry 12 mach
alkylen nhu dugc xac dinh ¢ trén va R la gbc heteroaryl nhu duge xéac dinh & trén, va
néu nhu heteroaryl 1 heteroxyclyl chira nito, thi heteroxyclyl tuy y duge gin véi gbe
alkyl tai nguyén tir nito, va Rc 1a H hogic C1-Cs alkyl. Trir khi dugc thong bao cu thé theo
cach khac trong ban md td nay, nhém heteroarylalkyloxy la dugc thé tuy .
“Hydroxyllalkyl” @2 chi nhém alkyl bao gbm it nhat mot phan tir thé hydroxyl. Phén tir
thé —OH c6 thé & trén nguyén tir cacbon bac mdt, bac hai hodc bac ba. Trir khi dugce
thong béo cu thé theo cach khac trong ban mo ta nay, nhoém hydroxylalkyl la dugc thé
tiy y. “Hydroxylalkylaminyl” 12 nhém alkylaminyl bao gbm it nhat mot phén tir thé —
OH, ph?ln tr ndy 12 & tai cacbon bac mét, bac hai hodc béac ba. Trr khi dugc thong bao
cu th8 theo cach khac trong ban md ta ndy, nhom hydroxylalkylaminyl 1a dugc thé tuy
y.

“Thioalkyl” dé chi gbc c6 cong thirc -SRa trong d6 Ra 12 gbc alkyl nhur duge xac
dinh & trén chira 1 dén 12 nguyén tir cacbon. Trir khi durge thong béo cu thé theo cach

khac trong ban mo ta nay, nhoém thioalkyl la duge thé tuy y.

Thuét ngit “dugc thé” sir dung & dy c6 nghia 12 nhém bat ky trong s6 cac nhém
néu trén (vi du, alkyl, alkylen, alkylxycloalkyl, alkoxy, amidinylalkyloxy,
guanidinylalkyloxy, alkylcacbonylaminylalkyloxy, heteroxyclylalkyloxy,
heteroarylalkyloxy, aminylalkyloxy, alkoxyalkyl, alkoxycacbonyl, haloalkylaminyl,
hydroxylalkylaminyl, ~amidinylalkylaminyl, guanidinylalkylaminyl, —aminylalkyl,
aminylalkylaminyl, ~aminylalkoxy, alkylaminylalkoxy aryloxy, alkylaminyl,
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alkylcacbonylaminyl, alkylaminylalkyl, aminylcacbonyl, alkylaminylcacbonyl,
alkylcacbonylaminylalkoxy, aminylcacbonylalkyl, aminylcacbonyxycloalkylalkyl,
thioalkyl, aryl, aralkyl, arylalkyloxy, arylalkylaminyl, cacboxyalkyl, xyanoalkyl,
xycloalkyl, xycloalkyloxy, xycloalkylaminyl, xyanoxycloalkyl,
xycloalkylaminylcacbonyl, xycloalkylalkyl, haloalkyl, haloalkoxy, heteroxyclyl,
heteroxyclyloxy, heteroxyclylaminyl, N-heteroxyclyl, heteroxyclylalkyl,
heteroxyclylalkyloxy, heteroxyclylalkylaminyl, heteroaryl, N-heteroaryl,
heteroarylalkyl, heteroarylalkyloxy, heteroarylalkylaminyl, hydroxylalkylaminyl
va/hodc hydroxylalkyl) trong do it nhét mot nguyén tir hydro dugc thay thé bang mot
lién két v6i cac nguyén tir khong phai hydro nhu, nhung khong bi gigi han boi: nguyén
tir halogen nhu F, CL, Br, va I; nguyén tir oxy trong ééc nhém nhu nhém hydroxyl, nhom
alkoxy, va nhom este; nguyén tir luu huynh trong cdc nhém nhu nhém thiol, nhém
thioalkyl, nhém sulfon, nhém sulfonyl, va nhém sulfoxit; nguyén ti nito trong cac nhom
nhu amin, amit, alkylamin, dialkylamin, arylamin, alkylarylamin, diarylamin, N-oxit,
imit, va enamin; nguyén tir silic trong cidc nhom nhu nhom trialkylsilyl, nhom
dialkylarylsilyl, nhém alkyldiarylsilyl, va nhom triarylsilyl; va cic nguyén tir khéac loai
khac trong cac nhom khac khac nhau. “Dugc th&” cing c6 nghia 12 nhom bét ky trong
s& cac nhém néu trén trong d6 mot hodc nhidu nguyén t hydro dugc thay thé bang lién
két bac cao hon (vi dy, lién két d6i hoic lién két ba) v&i nguyén tir khac loai nhu oxy
trong cdc nhém oxo, cacbonyl, cacboxyl, va este; va nito trong cac nhom nhu imin,
oxim, hydrazon, va nitril. Vi dy, “dugc thé” bao gém c4 nhém bét ky trong s6 cac nhém
néu trén trong d6 modt hodc nhidu nguyén t¢ hydro dugc thay thé
bang -NRgRp, -NRgC(=0)Rp, -NRgC(=0)NR¢Rn, -NRgC(=0)ORn, -NRSO2Rp, -OC(=0
)NRR4, -ORg, -SRg, -SORg, -SO2Rg, -OSO2Rg, -SO20Rg, =NSO2Rg, va -SO2NRgRn.
“Pugc thé cling c6 nghia 1a nhém bat k¥ trong sd cac nhém néu trén trong d6 mot hodc
nhiéu nguyén tir hydro dugc thay thé
bang -C(=O)Rg, -C(=0)ORg, -C(=O)NRgRn, -CH2SO2Rg, -CH2SO2NRgRp. Trong phan
néu trén, Rz va Ry 12 gibng nhau hozc khac nhau va doc lap 1a hydro, alkyl, alkoxy,
alkylaminyl, thioalkyl, aryl, aralkyl, xycloalkyl, xycloalkylalkyl, haloalkyl,
heteroxyclyl, N-heteroxyclyl, heteroxyclylalkyl, heteroaryl, N-heteroaryl va/hodc

heteroarylalkyl. “Dugc thé” con c6 nghia 12 nhém bat ky trong s6 cac nhém néu trén
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trong d6 mdt hoac nhiéu nguyén ti hydro dugc thay thé bang mot lién két véi nhoém
aminyl, xyano, hydroxyl, imino, nitro, oxo, thioxo, halo, alkyl, alkoxy, alkylaminyl,
thioalkyl, aryl, aralkyl, xycloalkyl, xycloalkylalkyl, haloalkyl, heteroxyclyl, N-
heteroxyclyl, heteroxyclylalkyl, heteroaryl, N-heteroaryl va/hodc heteroarylalkyl. Ngoai
ra, moi mdt trong sd cac phén tir thé néu trén ciing c6 thé duge thé tiry ¥ bang mot hodc

nhiéu trong s6 cac phan tir the néu trén.

“Ua dién ti” hodc “phan ua dién ti” 13 phén bt ky c6 kha ning phan (mg véi tac
nhan 4i nhan (vi du, phn c6 mét cap dién tir duy nhét, tich dién am, dién 4m mot phan
va/hodc du dién ti, vi du, nhém —SH). Céc phdn wa dién t&r dién hinh 1a ngheo dién tir
hodc bao gdbm cac nguyén tr ma chung nghéo dién tir. Theo mot sd phuong an, phan ua
dién tir chira dién tich duong hodc dién tich duong mot ph'?m, 6 chu tric cdng hudng
chtra dién tich duong hodc dién tich duong mot phéan hoic 1a phan trong d6, su chuyén
vi hodc su phan cuc cua cac dién tir sinh ra mot hodc nhiu nguyén tir chira dién tich
duong hoic dién tich dwong mot phén. Theo mdt s& phuong 4n, cac hop chét ua dién tir
bao gdm cac lién két doi néi tiép, vi du, hop chét a,p-cacbonyl khong no hogic hop chét

a,B-thiocacbonyl khong no.

Thuét ngit "luong c6 hiéu qua" hodc "luong cé tac dung didu tri" dé chi luong
ctia hop cht mé ta trong ban md ta ndy ma lugng nay d dé thyc hién ung dung du dinh
bao gdbm nhung khong bi gidi han & ing dung diéu tri bénh, nhu duge xac dinh dudi
day. Luong c6 tac dung didu tri c6 thé thay d6i tily thude vao ung dung diéu tri du dinh
(in vivo), hoac d6i tuong va tinh trang bénh cAn duoc diéu tri, vi du, thé trong va tudi
cua d6i tuong, mirc do ning cua tinh trang bénh, phuong thuc st dung va yéu td tuong
tu, cac yéu tb nay cé thé dugc xac dinh mét cach dé dang bdi mot ngudi co k¥ ning
trung binh trong linh vyc. Thudt ngit cling 4p dung d6i v6i lidu luong ma lidu lugng nay
s& gay ra mot dap ung cu thé & té bao dich, vi du lam giam sy két dinh tiéu ciu va/hoic
su di chuyén té bao. Liéu lugng dic hidu sé& thay dbi tury thudc vao cac hop chét cu thé
duoc chon, phac dd phan lidu duogc cho phép, hop chét nay c6 dugc st dung két hop véi
csac hop chit khac hay khong, phén khoang thoi gian st dung, loai m6 can str dung cho

md nay va hé théng phan phdi thudc ma hop chit duge mang trong do.

Theo st dung & day, “viéc didu tri” hoac “diéu tri” dé chi mdt phuwong phép dé
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thu dugc cac két qua c6 lgi hodc mong mubn dbi v6i bénh, rdi loan hodc tinh trang nodi
khoa bao gdbm nhung khong bi giéi han & l¢i ich diéu tri va/hoic lgi ich phong ngira.
Loi ich didu tri c6 nghfa 1a tiét trir hodc 1am cai thién rdi loan dy dinh can dugc diéu tri.
Tuong tu, loi ich diéu trj dat duoc bz"mg viéc tiét trir hodc lam cai thi€én mdt hodc nhiéu
triéu ching sinh 1y két hop véi rdi loan ndm duéi sao cho, su cai thién nay duge quan
sat thiy & @i tuong, mic du db6i teong c6 thé van con bi tic dong béi rdi loan nay. Theo
mot s& phuong an, dbi vai loi ich phong ngira, dugc pham dugc dung cho dbi tugng co
nguy co phat trién mot bénh cu thé, hoac cho déi tuong thdong bao vé mdt hodc nhiéu
triéu ching sinh 1y ctia bénh, thdm chi ngay ca viéc chén doan bénh nay c6 thé con chua

dugc thuc hién.

“Téc dung diéu tri” theo nhu dugc st dung trong ban md ta nay, bao gbm ca lgi
ich diéu tri va/hoic loi ich phong ngira nhu duge mé ta & trén. Tac dung phong nglra
bao gf‘)m ca lam chim hoac loai trr hén su xuét hién bénh hoic tinh trang bénh, lam
cham hodc loai trir hin su 4p dén cua cac triéu chimg ctia bénh hodc tinh trang bénh,
lam chidm, lam ding hodc lam ddo ngugc su tién trién cua bénh hoic tinh trang bénh,

hoic su phdi hop bét ky ctia cac tac dung néu trén.

Thuét ngit “ding dong thoi” “duge ding cing véi” va cic dién giai twrong duong
vé ngit phap, theo st dung & day, bao gdm viéc ding 2 hodc nhiéu tac nhan cho dong
vat, bao gdm ca ngudi, sao cho ca tdc nhan va/hodc chét chuyén hoa ctia chiing déu co
mit dong thoi trong d6i tugng. Viéc ding ddng thdi bao gbm ca viéc dung ddng thoi
trong céc ché phim riéng biét, dung tai cac thoi diém khac nhau trong céc ché phim

riéng biét, hogc dung trong modt ché pham, trong do cé hai tac nhan déu c6 mat.
“Mubi dugc dung” bao gdbm ca mudi cdng axit va mudi cong bazo.

“Mubi cong axit dugc dung” dé chi cac mubi ma van giit dugc tinh hidu qua va
céc dic tinh sinh hoc ciia cc bazo ty do ma cac bazo ty do nay khong c6 tic dung sinh
hoc hodc theo cach khéac, khong mong mudn va chiing dugc tao thanh véi axit vo co
nhu, nhung khdng bi gidi han bai, axit clohydric, axit bromhydric, axit sulfuric, axit
nitric, axit phosphoric va axit twong tu, va axit hitu co nhu, nhung khong bi gidi han
béi, axit axetic, axit 2,2-dicloaxetic, axit adipic, axit alginic, axit ascorbic, axit aspartic,

axit benzensulfonic, axit benzoic, axit 4-axetamidobenzoic, axit camphoric, axit
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camphor-10-sulfonic, axit capric, axit caproic, axit caprylic, axit carbonic, axit xinamic,
axit xitric, axit xyclamic, axit dodexylsulfuric, axit etan-1,2-disulfonic, axit
etansulfonic, axit 2-hydroxyetansulfonic, axit formic, axit fumaric, axit galactaric, axit
gentisic, axit glucoheptonic, axit gluconic, axit glucuronic, axit glutamic, axit glutaric,
axit 2-oxo-glutaric, axit glyxerophosphoric, axit glycolic, axit hipuric, axit isobutyric,
axit lactic, axit lactobionic, axit lauric, axit maleic, axit malic, axit malonic, axit
mandelic, axit metansulfonic, axit mucic, axit naphtalen-1,5-disulfonic, axit naphtalen-
2-sulfonic, axit 1-hydroxy-2-naphtoic, axit nicotinic, axit oleic, axit orotic, axit oxalic,
axit palmitic, axit pamoic, axit propionic, axit pyroglutamic, axit pyruvic, axit salixylic,
axit 4-aminosalixylic, axit sebacic, axit stearic, axit suxinic, axit tartaric, axit thioxyanic,

axit p-toluensulfonic, axit trifloaxetic, axit undexylenic va axit tuong tu.

“Mudi cong bazo dugce dung” dé chi cac mudi ma vén giit duoc tinh hiéu qua va
cac dic tinh sinh hoc cua axit ty do, ma ching c6 tic dung v& mit sinh hoc hoic theo
cach khac 1a khong mong mudn. Cac mubi nay dugc didu ché tir viéc bd sung bazo vo
co hoidc bazo hitu co vao axit ty do. Cac mudi din xuét tir bazo v6 co bao gdm, nhung
khong bi gidi han boi, cac mudi natri, kali, lithi, amoni, canxi, magie, sit, kém, déng,
mangan, nhom va mubi tuong tu. Cac mubi vo co tdt hon 14 mubi amoni, natri, kali,
canxi, va magie. Céac mubi din xuét tir bazo hitu co bao gdbm, nhung khong bi gi6i han
bai, cac mudi ciia amin bic mot, bac hai va bac ba, cac amin dugc thé bao gém cac amin
duoc thé xuét hién tu nhién, amin vong va céc nhya trao dbi ion bazo, nhu amoniac,
isopropylamin, trimetylamin, dietylamin, trietylamin, tripropylamin, dietanolamin,
etanolamin, deanol, 2-dimetylaminoetanol, 2-dietylaminoetanol, dixyclohexylamin,
lysin, arginin, histidin, cafein, procain, hydrabamin, cholin, betain, benetamin,
benzathin, etylendiamin, glucosamin, metylglucamin, theobromin, trietanolamin,
trometamin, purin, piperazin, piperidin, N-etylpiperidin, nhya polyamin va twong tu.
Cac bazo hitu co tdt nhét 13 isopropylamin, dietylamin, etanolamin, trimetylamin,
dixyclohexylamin, cholin va cafein.

Thuét ngir “chét dbi khang” va “chét rc ché” duoc st dung thay déi 1an nhau
duoc, va cac thudt ngit nay dé& chi mot hop chét c6 kha ning (e ché chirc ning sinh hoc
cua protein dich, b%lng cach trc ché hoat tinh hodc su biéu hién cua protein, nhu G12

CKRAS, HRAS hoiic NRAS. Do d6, thut ngit “chét dbi khang” va “chét irc ché” duge
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x4c dinh theo ngit canh vé vai trd sinh hoc cta protein dich. Trong khi céc chét ddi
khéng uu tién & day tuong tac theo cach ddc higu véi (vi dy, lién két véi) dich, cac hop
chit ma e ché hoat tinh sinh hoc ctia protein dich bang cach tuong tac véi cac thanh
vién khac ctia qué trinh truyén tin hiéu ma protein dich 12 m¢t thanh vién cua qua trinh
nay tot hon cling dugc bao gdm trong dinh nghia nay. Hoat tinh sinh hoc uu tién dwogc
trc ché boi chéat dbi khang c6 lién quan dén sy phat trién, sinh truéng hodc lan rong cua
khéi u.

Thuét ngit “chét chi van” nhu dugc sit dung & day @& chi hop chét c6 kha ning
khai dong hoic ting cudng chirc ndng sinh hoc clia protein dich, bing cach trc ché hoat
tinh hoac su biéu hién cua protein dich. Do d6, thuét ngi “chét chu van” duoc xac dinh
theo ngit canh vé vai tro sinh hoc ctia polypeptit dich. Trong khi cac chét cha van wu
tién & day tuong tac theo cach dac hiéu véi (vi dy, lién két v6i) dich, cac hop chit ma
khéi dong hodc ting cudng hoat tinh sinh hoc ctia polypeptit dich bing cach tuwong tic
v6i cac thanh vién khac clia qua trinh truyén tin hiéu ma polypeptit dich 12 mot thanh

vién clia qua trinh nay t5t hon ciing durgc bao gbm trong dinh nghia nay.

Theo st dung & day, “tdc nhan” hodc “tac nhéan c6 hoat tinh sinh hoc” dé chi mot
hop chét sinh hoc, dugc chét hoic hop chét héa hoc hoic géc khac. Cac vi du khong
gidi han bao gdm phan tir hitu co hodc vd co, don phén tir hodc phén tir phic, peptit,
protein, oligonucleotit, khang thé, din xut khang thé, doan khang thé, dan xuét vitamin,
hydrat cacbon, toxin, hodc hop chit héa tri lidu. Cac hop chét khic nhau co thé duoc
tbng hop, vi du, cac phan tir nho va oligome (vi du, oligopeptit va oligonucleotit), va
hop chét hitu co tdng hop dwa vao cac cAu tric 15i khac nhau. Ngoai ra, cac ngudn tu
nhién khéac nhau c6 thé cung cép céc hop chét dé sang loc, nhu céc chét chiét thuc vat
hoic dong vét, va tuong tu.

"Su dan truyén tin hiéu" 12 mot qua trinh trong d6, cac tin hi¢u kich thich hodc
trc ché dugc truyén vao trong va bén trong té bao dé gy ra dap ing bén trong té bao.
Chét diéu chinh qua trinh truyén tin hiéu @& chi hop chét diéu chinh hoat tinh cia mot
hodc nhiéu protein té bao duoc lap ban dd cho cing qué trinh truyén tin hiéu cu thé.
Chét didu chinh ¢6 thé 1am ting (cht chi van) hogc &c ché (chat ddi khang) hoat tinh

cua phén tir truyén tin hiéu.
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9% ¢

“T4c nhan chdng ung thu”, “tac nhan chéng khdi u” hogc “tac nhan héa tri liéu”
dé chi tac nhan bét ky hitu dung trong diéu trj tinh trang ung thw. Mot nhém tac nhan
ung thu bao gém cac tac nhan hoa tri liéu. “Hoa tri liéu” c6 nghia l1a sit dung mot hodc
nhiéu thudc hoéa tri liéu va/hodc cac tac nhan khac cho bénh nhén ung thu béng cac
phuong phép khac nhau, bao gbm theo dudng tinh mach, udng, trong co, trong phic
mac, trong bang quang, dudi da, qua da, duong miéng, hodc dudong x6ng hodc ¢ dang
vién dat.

Thuét ngit “tdng sinh té bao” dé chi mot hién tuong trong do, ) luong té bao da
thay dbi do két qua clia sy phan chia. Thuét ngir nay ciing bao gdm ca sy sinh truéng té
bio, trong d6 hinh thé t& bao da thay dbi (vi dy, ting 1én vé kich thuéc) thich hop véi
tin hiéu tang sinh.

Thuat ngit “0c ché chon loc” hodc “trc ché theo cach chon loc” dé chi tic nhan
c¢6 hoat tinh sinh hoc, dé chi kha ning cta tic nhan t6t hon 1am giam hoat tinh truyén
tin hiéu dich so v6i hoat tinh truyén tin higu ngoai dich, thong qua viéc tuong téc truc
tiép hodc gian tiép véi dich.

"Dbi tuong" dé chi dong vat, nhu dong vat c6 va, vi du, con ngudi. Cac phuong
phép mo ta & day co thé hitu dung trong ca 4p dung diéu tri cho ngudi va ap dung trong
tha y. Theo mot sb phuong 4n, d6i tuong 12 dong vat c6 vi va theo mot sd phuong 4n,

dbi tuong 14 ngudi.

“Pong vat c6 vi” bao gdm ca ngudi va dong vat nudi trong gia dinh nhw dong
vat thi nghiém va tha cung trong gia dinh (vi du, méo, cho, lgn, gia suc, ctru, dé, ngua,

thd), va cac dong vat khong nudi trong gia dinh nhu dong vat hoang da va tuong tu.

“Liéu phap xa tri” c6 nghia la cho dbi tugng tiép xtc, s dung cac phuong phap
thong thuong va cac ché phim da biét d6i v6i ngudi thuc hanh, véi ngudn phéng xa nhu
nuclit phéng xa phat ra hat alpha (vi du, nuclit phong xa actini va thori), cac ngudn
phéng xa truyén nang luong tuyén tinh thap (LET) (tic 1a ngudn phéng xa beta), ngudn
phat bién hoan dién tir (vi du, stronti-89 va samari-153-EDTMP, hodc birc xa nang lugng

cao, bao gdm nhung khong gii han boi bire xa tia X, tia gama va neutron.

“T4c nhan chdng ung thu”, “t4c nhan chong khoi u” hodc “tac nhén hoa tri liéu”
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dé chi tac nhan bat ky hitu dung trong diéu tri tinh trang ung thu. Mot nhém tac nhan
ung thu bao gbm cac tac nhan hoéa tri liéu. “Hoa trj liéu” c6 nghia la sir dung mét hodc
nhidu thudc hda tri liéu va/hodc cac tdc nhan khac cho bénh nhén ung thu béng cac
phuong phép khac nhau, bao gdm theo duong tinh mach, udng, trong co, trong phiic
mac, trong bang quang, dudi da, qua da, dudng miéng, hodc dudong x0ng hodc ¢ dang
vién dat.

“Tién dugc chit” du dinh dé chi hop chit ma hop chét nay co thé duogc chuyén
dbi trong cac didu kién sinh 1y hodc bang cach phan ly trong dung mdi thanh hop chit
¢6 hoat tinh sinh hoc dugc mé ta & day (vi du, hop chét c6 cong thirc (I)). Do do, thuat
ngit "tién dugc chit" dé chi tién chét ctia hop chét c¢6 hoat tinh sinh hoc ma hgp chit nay
¢6 tinh dugc dung. Theo mot sb khia canh, tién duoc chét khong c6 hoat tinh khi dugc
str dung cho dbi tugng, nhung dugc chuyén ddi in vivo thanh hop chét hoat tinh, vi du,
bang cach thity phan. Hop chit tidn dugc chét thuong thé hién nhidu 1oi thé vé tinh hoa
tan, kha ning twong thich mo hodc giai phong tri hodn ¢ dong vat c6 va (vi du, xem
trong tai liéu clia Bundgard, H., Design of Produgs (1985), pp. 7-9, 21-24 (Elsevier,
Amsterdam). Thao luan v tién dugc chéit dugc cung cép trong tai liéu cua Higuchi, T.,
et al., "Pro-drugs as Novel Delivery Systems," A.C.S. Symposium Series, Vol. 14, and
in Bioreversible Carriers in Drug Design, ed. Edward B. Roche, American
Pharmaceutical Association and Pergamon Press, 1987, ca hai tai li¢u nay dugc két hop
tham khao ddy du trong séng ché nay. Thuat ngit “tién dugc chat” ciing duge du dinh
bao gdm chét mang lién két theo cach cong hoa tri bat ky, tién duoc chit nay giai phong
ra hoat chat trong co thé khi tién duoc chit nay duoc dung cho dong vét c6 vi. Tién
duoc chét ctia hoat chét, nhu duge md ta & day, dién hinh duoc diéu ché be‘ing cach thay
ddi cac nhom chirc c6 mit trong hoat chit theo cach sao cho cic nhom thay d6i duogc
tach, trong xir ly thong thudng hodc in vivo, ra khoi hoat chét géc. Tién dugc chét bao
gdm cac hop chét trong d6, nhém hydroxy, amino hodc mercapto dugc lién két véi nhom
bét ky ma, khi tién chét cua hoat chét dugc ding cho dong vat c6 va, tach ra dé 1an luot
hinh thanh nhém hydroxy tw do, amino ty do hodc nhém mercapto tw do. Vi du vé tién
duoc chét bao gdm, nhung khong bi gi6i han bdi, cc dAn xuét axetat, format va benzoat
cta nhém chirc hydroxy, hodc cac din xuét axetamit, formamit va benzamit ctia nhém

chirc amin trong hoat chét va tuong tur.
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Thuét ngit “in vivo” dé chi mét su kién dién ra trong co thé ctia dbi tugng.

Sang ché boc 16 & day cling du dinh bao gdm tit ca cac hop chét duge dung c6
coéng thic (I) dugc danh du ddng vi bang cach thay thé mot hodc nhidu nguyén tir bang
nguyén tir c6 khdi lwong nguyén tir hodc s6 khéi khac nhau. Vi du vé cht dong vi ma
¢6 thé dugce két hop vao cac hop chét duge boc 10 bao gdm céc chét ddéng vi ctia hydro,
cacbon, nito, oxy, phospho, flo, clo, va iot, 1an luot nhu 2H, 3H, !'C, BC, 1C, N, I°N,
150, 170, 180, 31p, 32p, 35S, I8F, 36C1, 12%], va 1251, C4c hop chét da dugc danh ddu phéng
xa nay c6 thé dugc st dung giup dé xac dinh hoic danh gia tinh hiéu quéa cua cac hop
chét, bang cach md ta dic trung v&, vi du, vi tri hodc phuong thirc téc dong, hodc ai luc
lién két vé6i vi tri tac dong quan trong vé mat dugc ly. Mot sé hop chit danh diu dong
vi xé4c dinh c6 cong thire (I), vi du, cac hop chét két hop chét dong vi c6 hoat tinh phong
xa, ¢6 thé dugc str dung trong cac nghién ctru v& phan bd thudc va/hodc sy phan bd mo
nén. Céc chét ddng vi phong xa triti, tirc 1a >H, va cacbon-14, tirc 1a 1*C, déc biét hiru
dung cho muc dich nay xét theo quan didm vé su két hop dé dang va phuong tién phat
hién d& dang.

Su thé bing céac chét déng vi ning nhu do-té-ri, tirc 12 21, ¢6 thé c6 duge mot sb
loi thé trong diéu tri nhét dinh xuét phat tur do 4n dinh chuyén hoéa cao hon, vi du, chu
ky ban huy in vivo ting 1€n hodc yéu cAu vé lidu lvong giam va do d6, dugce uu tién trong

mot sO tinh hudng.

Su thé bing cac chit ddng vi phat positron, nhu 'C, 8F, 10 va PN, ¢6 thé hitu
dung trong céc nghién ctru v& chup cit 16p phat positron (PET) dé kiém tra su chiém
chd cia thy thé nén. Cac hop chéit danh d4u ddng vi c6 cong thirc (I) ndi chung c6 thé
duoc didu ché bing cac k¥ thuat thong thuong da biét dbi véi chuyén gia trong linh vyc
hodc bing cac quy trinh twong ty nhu quy trinh duge mod ta trong phén diéu ché va phan
vi du duoc néu dudi day st dung chit phan tng danh d4u ddng vi thich hop thay cho
chit phan tng khdng danh diu duoc sir dung trude day.

Séang ché boc 1§ & day cling dy dinh bao gdm céc san phim chuyén hoéa in vivo
ctia cac hop chit duge boc 1. Céc san pham nay c6 thé xuét phat tir, vi du, qua trinh oxy
héa, khir, thity phan, amit hda, este héa va qua trinh twong tu cua hop chéit dugc sir dung,

chii yéu do cac qua trinh enzym. Do d9, sdng che bao gom ca cac hop chat dugc tao ra
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bang quy trinh bao gdm budc sit dung hop chét theo sang ché cho ddng vat c6 vii trong
mot gia doan thoi gian du @& tao ra san phim chuyén héa ctia n6. Cac san phédm nay dién
hinh duoc nhan dang bang cach sir dung hop chét danh diu phong xa theo sang ché vai
lidu luong co thé phat hién dugc cho dong vat, nhu chudt céng, chudt nhit, chudt lang,
khi, hodc cho ngudi, cho phép thoi gian du dé su chuyén hoa bat dau va tich phéan 1ap

c4c san pham chuyén hoa cla né tir nude tiu, mau hodc cac mau sinh hoc khéac.

“Hop chét dn dinh” va “cAu trac én dinh” dy dinh dé chi hop chét ma né du vimng
chéc dé trai qua qua trinh phan 14p t6i murc do tinh khiét hiru dung tir hdn hop phan tng,
va phéi ché thanh tac nhan diéu trj hi¢u qua.

Céc qua trinh két tinh thuong tao ra solvat cta hop chét theo sang ché. Theo st
dung & day, thuat ngit “solvat” @8 chi khdi két tap bao gdbm mét hodc nhiéu phén tir clia
hop chét theo séng ché véi mot hodc nhiu phan tir dung mdi. Theo mot sd phuong an,
dung moi 1a nude, néu solvat 13 hydrat. Theo c4ch khac, trong cac phuong an khéc, dung
moi 1a dung méi hitu co. Do do, hgp chét theo sang ché c6 thé tn tai & dang hydrat, bao
gdm monohydrat, dihydrat, hemihydrat, sesquihydrat, trihydrat, tetrahydrat va tuong tu,
ciing nhu céac dang solvat héa twong rng. Theo mot s6 khia canh, hop chét theo sang
ché solvat thuc, trong khi & cac trudng hop khac, hop chét theo sang ché chi giit lai nuéc

ngiu nhién hogc 1a hon hgp ciia nude cong véi mot dung mdi ngau nhién nao do.

“Tuy y” hodc “mdt cach tuy y” c¢6 nghia 1a, su kién v& céc tinh huéng mo ta sau
d6 c6 thé hodc khong thé xuat hién va viéc mo ta bao gbm ca cac tinh hudng, trong d6
su kién hodc tinh hubng néu trén xuét hién va céc tinh hudng, trong d6 n6 khong Xuét
hién. Vi dy, “aryl dugc thé tlty y”* c6 nghia 13, gbc aryl c6 thé hoic khong thé dugc thé

va viéc mé ta bao gom ca céc goc aryl dugc thé va cac goc aryl khong dugc the.

“Duge phm” dé chi su phdi ché cua hop chit theo sing ché va mdi trudng thong
thuong dugce chép nhén trong linh vuc d& phéan phdi hop chét c6 hoat tinh sinh hoc trong
dong vat ¢6 v, vi du nhu ngudi. Moi truong nhu vay bao gdm tit ca cac chit mang,

chét pha loang hodc t4 dugce dugc dung cia no.

“ChAt mang, chit pha lodng ho#c t4 dugce dugc dung” bao gbém nhung khong bi
gidi han & bét ky chét bd trg, chét mang, ta dugc, chét truot, chét tao ngot, chéit pha

loang, chét bao quan, chét nhucf)m/chét tao mau, chét gia ting huong vi, chét hoat dién,
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chét tao 4m, chat phén tan, chit tao huyén phu, chét n dinh, chét tao ddng truong, dung
mdi, hodic chét nhii héa ma cac chit nay da duoc Co quan Thuc phdm va Dugc phdm
Hoa Ky (the United States Food and Drug Administration) thong qua la chép nhan duoc

dé str dung cho ngudi dong vat nudi trong gia dinh.

Hop chét theo sang ché hoic mudi dugc dung no co thé chira mot hodc nhiu tim
khong dbi xtmg va do d6, c6 thé 1am xuét hién chit dong phan ddi anh, chat ddng phan
khong dbi quang, va cac dang ddng phan 1ap thé khac ma vé mit hoa hoc 1ap thé tuyét
dbi, ching duoc xic dinh & dang (R)- hodc (S)- hodc & dang (D)- hodc (L)- d6i véi cac
axit amin. Sang ché dugc dy dinh bao gdm tit ca cac chit ddng phan c6 thé nay, ciing
nhu céc dang triét quang va dang tinh khiét quang ctia ching. Céc chét ddng phan hoat
quang (+) va (=), (R)- va (S)-, hodc (D)- va (L)- co thé duoc didu ché sir dung céc synthon
bét ddi ximg hodc chit phan tng bét dbi xtng, hodc dugc tach phan giai sir dung cic k¥
thuét thong thuong, vi du, phuong phap sic ky va phwong phép két tinh phan doan. Céc
k¥ thuat thong thuong dé didu ché/tach phan 1ap cac chit ddng phan dbi anh riéng biét
bao gdm qua trinh téng hop bét ddi xing tir tién chét tinh khiét quang thich hop hoic
tach phan giai chét triét quang (hodic chét triét quang ctia mudi hogc din xuét) sir dung,
vi du, phuong phap sic ky 1éng cao 4p bét ddi xtng (HPLC). Khi cac hop chit mo ta
trong ban mo ta nay chira céc lién két doi olefin hodc cac tAm bat d6i xtmg hinh hoc
khéc, va trir khi dugc qui dinh theo cach khéc, sang ché du dinh rﬁng, cac hop chét bao
gdm ca cac chét ddng phan hinh hoc E va Z. Tuong tu, tAt ca cac dang hd bién ciing du

dinh duoc bao gdm.

Sang ché bao gdm tit ca cac kiéu ddng phan quay va céc trang thai giéi han vé
chu hinh ctia hop chét theo sang ché. Céc atropi quay la cac chét ddng phan lap thé phat
sinh do su quay bi can tré xung quanh mot lién két don, trong d6 nhitng su chénh léch
vé nang luong do tuong tac 1ap thé hodc cac yéu tb dong gop khac tao ra rao can d6i véi
s quay ma rao can nay du cao d& cho phép tach cac cdu hinh riéng biét, cling dugc bao
gbm. Pé 1am vi dy, mot s6 hop chét theo sang ché co thé ton tai & dang hdn hop cuia cac
atropi quay hodc dugc tinh khiét hodic 1am giau vé6i s c6 mit cia mot atropi quay. Vi
du khong gidi han v& cé4c hop chit ma ching tdn tai & dang atropi quay bao gbm céc

hop chét sau:
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R-atropi quay

Vi OY\ OY\
) ®

triét quang R-atropi quay S-atropi quay

“Chét ddng phan lap thé” dé chi hop chét tao ra tir ciing cac nguyén tir gibng nhau
duoc lien két bo cung céac lién két gidng nhau nhung c6 c4u triac ba chiéu khac nhau, cac
cAu tric nay khong thé thay dbi 1n nhau dugc. Séng ché du dinh bao gdm cac chit dong
phén 14p thé khac nhau va hdn hop cua chung va bao gdm ca “céc chit ddng phan ddi
anh”, ching @& chi hai chit déng phan 13p thé ma cac phan tir ctia chiing 13 cAc hinh 4nh

guong khong thé chong 13n 1én nhau dugc.

“ChAt hd bién” dé chi sy chuyén vi proton tir mdt nguyén tir ndy ctia phan tit sang
nguyén ti khac clia cing mot phan tir. Sang ché bao gdm ca céac chat hd bién cia hop
chét néu trén bét ky.

Phuong thirc dit tén hoa hoc va so dd cAu trac st dung & day 1a dang thay ddi
cia hé théng danh phép L.UP.A.C., st dung chuong trinh phin mém ACD/Name
Version 9,07 va/hoac chuong trinh phﬁn mém dit tén ChemDraw Ultra Version 11,0,1
(CambridgeSoft). Ddi véi céc tén héa hoc phitc hgp st dung ¢ ddy, nhom phan tir thé

dién hinh duoc goi tén trudc nhém ma nd gin v6i nhém ndy. Vi dy, xyclopropyletyl bao
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gdm khung etyl cling véi nhém thé xyclopropyl. Ngoai trir nhu duge mo ta dudi day, tht
ca céc lién két dugc nhén dién trong cac so dd céu trac hoa hoc & day, ngoai trir tat ca
cac lién két trén mot sb nguyén tir cacbon, cac nguyén ti nay dugc cho 1a lién két voi

cac nguyén tir hydro du dé hoan thanh hoéa tri.
Cdc hop chdt

Theo mot khia canh, sang ché d& cip dén hop chét c6 kha ning lién két chon loc
vé6i va/hodc 1am thay ddi protein dot bién G12C KRAS, HRAS hodc NRAS. Céc hop
chét c6 thé 1am thay dbi protein dot bién G12C KRAS, HRAS hodc NRAS bang phan
rng v6i mot axit amin. Trong khi khong mubn bi rang budc vé ly thuyét, chi don ctia
don nay tin rang, theo mot sé phuong 4n, hop chét theo sang ché phan tmg chon loc véi
protein dot bién G12C KRAS, HRAS hodc NRAS bing c4ch tao ra lién két cong hoa tri
véi xystein & vi tri 12 cua protein dot bién G12C KRAS, HRAS hoiic NRAS. Bing cach
lién v6i Xystine 12, hgp chét theo sang ché c6 thé khéa cong tic I cia KRAS, HRAS
hosic NRAS ddt bién G12C vao giai doan bat hoat. Giai doan bét hoat ndy c6 thé khéc
biét véi cac giai doan duge quan sét di voi KRAS, HRAS hodc NRAS lién két véi GTP
va GDP. Mot s6 hop chét theo séng ché ciing c6 thé c6 kha ning lam nhiéu loan ciu
hinh cong téc I. Mot sd hop chét theo sang ché c6 thé thién vé su lién két cia KRAS,
HRAS hodc NRAS véi GDP hon 1a GTP va do d96, cd 1ap KRAS, HRAS hodc NRAS
vao trang thai KRAS, HRAS hosic NRAS GDP bét hoat. Vi chét tic dong lién két voi
KRAS, HRAS hodc NRAS c6 tinh nhay cao véi cAu hinh cta cong tac I va I, nén lién
két khong thé dao nguogc clia cac hop chit nay c6 thé pha v& su truyén tin hiéu xubdi
dong KRAS, HRAS hodc NRAS.

Nhu da luu y & trén, theo mdt phuong an cia sang ché, sang ché dé cap dén céac
hop chét c6 hoat tinh 1am chét diéu chinh cta protein dot bién G12C KRAS, HRAS hoic
NRAS, céc hop chit nay c6 cong thirc (I) sau:

3b
R3aRm2 /LZ/E
R! G?
3 W, 1 1
/\ . /G m
N i R*

M
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hoidc mubi dugc dung, chét hd bién, tién dugc chat hodc chit déng phan lap thé cia no,
trong do:

A 1la CR!, CR?, NR” hoic S;

B 1a lién két, CR! hogc CR*

mdi gbc G! va G2 ddc 1ap 1a N hogc CH;

mdi gbc W, X va Y doc lap 1a N, NR® hogc CRS;

Z 1a mdt lién két, N hodc CR®, hogc Z 1a NH khi Y 1a C=0;

L! 12 mdt lién két hogc NR7;

L2 1a mot lién két hodc alkylen;

R! 1a H, xyano, halo, CF3, Ci-Cealkyl, Ci-Csalkylaminyl, C3-Cs xycloalkyl, Ci-
Cealkenyl hodc Cs-Csxycloalkenyl, heteroxyclyl, heteroaryl, aryloxy, heteroaryloxy
hoac aryl;

mdi gbe R?2, R% va R?C doc 1ap 1a H, halo, hydroxyl, Ci-Cs alkyl, C1-Cshaloalkyl,
C1-Cs alkoxy, C3-Cs xycloalkyl, heteroaryl hodc aryl;

gbc R va R® mbi 1an xuét hién doc 1ap 1a H, -OH, -NHa, -CO2H, halo, xyano,
C1-Cs alkyl, Ci-Cs alkynyl, hydroxylalkly, aminylalkyl, alkylaminylalkyl, xyanoalkyl,
cacboxyalkyl, aminylcacbonylalkyl hodc aminylcacbonyl; hodc R va R3 lién két véi
nhau dé tao ra vong cacbon hodc vong di vong; hodc R321a H, -OH, -NHa, -CO,H, halo,
xyano, Ci-C¢ alkyl, Ci-Cs alkynyl, hydroxylalkly, aminylalkyl, alkylaminylalkyl,
xyanoalkyl, cacboxyalkyl, aminylcacbonylalkyl hodc aminylcacbonyl, va R lién két
v6i R @ tao ra vong cacbon hodc vong di vong;

gbc R* va R* mbi lan xuét hién doc lap 1a H, -OH, -NHa, -COzH, halo, xyano,
C1-Cs alkyl, Ci-Cs alkynyl, hydroxylalkly, aminylalkyl, alkylaminylalkyl, xyanoalkyl,
cacboxyalkyl, aminylcacbonylalkyl hoic aminylcacbonyl; hogc R* va R* lién két véi
nhau dé tao ra vong cacbon hodc vong di vong; hodc R*1a H, -OH, -NH,, -CO,H, halo,
xyano, Ci-Cs alkyl, Ci-Cs alkynyl, hydroxylalkly, aminylalkyl, alkylaminylalkyl,
xyanoalkyl, cacboxyalkyl, aminylcacbonylalkyl hodc aminylcacbonyl, va R* lién két

v6i R3 @é tao ra vong cacbon hodc vong di vong;
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gbc R mbi 1an xuét hién doc 1ap 1a H, Ci-Cs alkyl hodc 1a mét lién két véi L'

géc R® mdi 14n xuit hién ddc lap 12 H, oxo, xyano, xyanoalkyl, amino,
aminylalkyl, aminylalkylaminyl, aminylcacbonyl, aminylsulfonyl, -CO>NR®R®, trong
d6 R? va R®, mdi gbc doc 1ap 1a H hodc C1-C6 alkyl hozic R® va R lién két v6i nhau dé
tao ra vong cacbon hodc vong di vong, alkylaminyl, haloalkylaminyl,
hydroxylalkyaminyl, = amindinylalkyl, = amidinylalkoxy, amindinylalkylaminyl,
guanidinylalkyl, = guanidinylalkoxy, guanidinylalkylaminyl, @ Ci-Cs¢  alkoxy,
aminylalkoxy, alkylcacbonylaminylalkoxy, C1-Cs alkyl, heteroxyclyl, heteroxyclyloxy,
heteroxyclylalkyloxy, heteroxyclylaminyl, heteroxyclylalkylaminyl, heteroaryl,
heteroaryloxy, heteroarylalkyloxy, heteroarylaminyl, heteroarylalkylaminyl, aryl,
aryloxy, arylaminyl, arylalkylaminyl, arylalkyloxy hodc 1a mot li€n két véi LY,

R’ 1a H hoic Ci-Cs alkyl;

mdi mdt m' va m? doc 14p 14 1, 2 hoic 3;

man; va

E 1 phan va dién tr c6 kha nang tao ra lién két cong hoa tri véi gbc xystein tai
vi tri 12 ctia protein dot bién G12C KRAS, HRAS hoic NRAS,

trong do, it nhit mot trong s W, X, Y hoac Z 1a CRE trong d6, RS 14 mt lién két
v6i Ll va

vé6i didu kién khi R, R%2, R? va R tit ca dugc chon doc 1ap tir H v halo, thi ca
X va Z ddu 1a N va it nhit mot trong s R, R, R* hoic R* khong phai 1a H, va véi

didu kién it nhat mot trong s6 R22, R?® hodc R khong phai 1a H khi R! 1a pyridyl.
Theo mot sé phuong 4n khéc ciia hop chit (I):
A'1la CR!, CR?*, NR” hoic S;
B 1a lién két, CR! hogc CR*®
mdi gbc G! va G? doc lap 1a N hogc CH;
mdi gbc W, X va Y doc lap 1a N, NR* hodc CRS;

Z 12 mot lién két, N hoic CR% hogc Z 1a NH khi Y 1a C=0;
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L! 1a mt lién két hodc NR7;
L2 1a mét lién két hoic alkylen;
R! 1a heteroxyclyl, heteroaryl hoic aryl;

mdi gbe R%, R? va R2C ddc lap 1a H, halo, hydroxyl, C1-Cs alkyl, C1-Cshaloalkyl,
C1-Cs alkoxy, C3-Cg xycloalkyl, heteroaryl hodc aryl;

gbc R3* va R® mdi 1an xuét hién doc 1ap 1a H, -OH, -NHa, -CO-H, halo, xyano,
Ci1-Cs alkyl, C1-Cg alkynyl, hydroxylalkly, aminylalkyl, alkylaminylalkyl, xyanoalkyl,
cacboxyalkyl, aminylcacbonylalkyl hodc aminylcacbonyl; hodc R* va R lién két voi
nhau dé tao ra vong cacbon hodc vong di vong; hodc R321a H, -OH, -NH,, -CO,H, halo,
xyano, Ci-Cs alkyl, Ci-Cs alkynyl, hydroxylalkly, aminylalkyl, alkylaminylalkyl,
xyanoalkyl, cacboxyalkyl, aminylcacbonylalkyl hodc aminylcacbonyl, va R3 lién két

v4i R* dé tao ra vong cacbon hodc vong di vong;

gbc R* va R* mdi 14n xuét hién doc 1ap 1a H, -OH, -NHa, -CO:H, halo, xyano,
C1-Cs alkyl, Ci-C¢ alkynyl, hydroxylalkly, aminylalkyl, alkylaminylalkyl, xyanoalkyl,
cacboxyalkyl, aminylcacbonylalkyl hodic aminylcacbonyl; hogic R* va R* lién két véi
nhau dé tao ra vong cacbon hodc vong di vong; hodc R* 1a H, -OH, -NH,, -CO:H, halo,
xyano, Ci-Cg alkyl, Ci-Cs alkynyl, hydroxylalkly, aminylalkyl, alkylaminylalkyl,
xyanoalkyl, cacboxyalkyl, aminylcacbonylalkyl hodc aminylcacbonyl, va R* lién két

vi R3 @é tao ra vong cacbon hodc vong di vong;
géc R3 mdi 14n xuét hién doc 1ap 1a H, C1-Cs alkyl hodc 1a mot lién két voi L,

géc R® mdi 14n xuét hién ddc lap 1a H, oxo, xyano, xyanoalkyl, amino,
aminylalkyl, aminylalkylaminyl, aminylcacbonyl, aminylsulfonyl, -CO,NR®RP, trong
d6 R* va R, m3i gbc doc 1ap 1a H hoic C1-C6 alkyl hogic R® va R? lién két v6i nhau dé
tao ra vong cacbon hodc vong di vong, alkylaminyl, haloalkylaminyl,
hydroxylalkyaminyl,  amindinylalkyl, amidinylalkoxy, amindinylalkylaminyl,
guanidinylalkyl,  guanidinylalkoxy,  guanidinylalkylaminyl, = Ci-Cs  alkoxy,
aminylalkoxy, alkylaminylalkoxy  alkylcacbonylaminylalkoxy, Ci-C¢  alkyl,
heteroxyclyl, heteroxyclyloxy, heteroxyclylalkyloxy, heteroxyclylaminyl,
heteroxyclylalkylaminyl, heteroaryl, heteroaryloxy, heteroarylalkyloxy,
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heteroarylaminyl, heteroarylalkylaminyl, aryl, aryloxy, arylaminyl, arylalkylaminyl,
arylalkyloxy hozc 1a mot lién két voi LY;

R% 13 H, alkyl hodc 1a mot lién két voi LY;

R’ 1a H hodc Ci-Cs alkyl

mdi mdt m! va m? ddc 1ap 1a 1, 2 hoic 3;

man; va

E 14 phén wa dién tir ¢6 kha ning tao ra lién két cong hoa tri v6i gbe xystein tai
vi tri 12 cda protein djt bién G12C KRAS, HRAS hoiic NRAS,

trong do, it nhit mot trong sé W, X, Y hoic Z 1a CR® trong d6, RS 1a mot lién két
v6i L! hoic it nhit mot trong sé W, X hodc Y 1a NR5 trong d6 R 1a mot lién két véi L,
va

v6i didu kién mot trong sb R%, R?® hodc R khong phai 1a H khi R! 1a pyridyl.

Theo mot phuong 4n bét ky trong sb cac phuong 4n néu trén, R! 13 aryl. Theo cac
phuong 4n khic, R! 13 heteroxyclyl. Theo cac phuong an khéc, R! 1a heteroaryl, véi didu
kién it nhat mot trong s6 R%, R% hoic R? khong phai 12 H khi R! 1a pyridyl. Theo mot
s6 phuong 4n khac, C1-Cs haloalkyl 1a CFs.

Theo mét s6 phuong 4n ciia hop chét ¢ cong thire (I), lién két gitra W va X 1a
lién két doi. Theo cac phuwong 4n khéc, lién két gitta Y va Z 1a lién két doi. Theo cac
phuong an khéac nita, lién két giita A va B 1a lién két d6i. Theo cac phwong 4n khéc nita,
mdi mot lién két gitta W va X, Y va Z va A va B 1a lién két doi.

Theo mdt s6 phuong an khéc, Z 1a mét lién két, N hodc CRE. Theo mot sb phuong
4n, Z 13 mot lién két, N hogic CR®, trong d6 R 1a H, alkyl hoic 1a mét lién két véi L1,
Theo cac phuong an khac, Z 1a NH khi Y 1a C=0

Theo mot sd phuong 4n khéc nita ciia hop chét c6 cong thirc (I) néu trén:

A la CR!, CR?®, NR” hoic S;

B 1a lién két, CR! hoic CR*
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mdi gbc G' va G2 doc 1ap 13 N hozc CH;

mbi gbc W, X va Y doc lap 1a N, NR® hoic CRS;

Z 1a mot lién két, N hodc CRS;

L! 1a mot lién két hodc NR7;

L2 1a mot lién két hoic alkylen;

R!1a H, xyano, halo, heteroxyclyl, heteroaryl, aryloxy hoac aryl;

R2, R% va R2mbi gbc doc 1ap 1a H, halo, hydroxyl, C1-Cs alkyl, C1-Ce haloalkyl
Cs-Cg xycloalkyl hodc aryl;

gbe R3? va R mdbi 14n xuét hién doc 1ap 1a H, -OH, -NHa, -COH, halo, xyano,
C1-Cs alkyl, Ci-Cs alkynyl, hydroxylalkly, aminylalkyl, alkylaminylalkyl, xyanoalkyl,
cacboxyalkyl, aminylcacbonylalkyl hodc aminylcacbonyl; hodc R va R*® lién két véi
nhau dé tao ra vong cacbon hodc vong di vong; hodc R321a H, -OH, -NH,, -CO,H, halo,
xyano, Ci-Cs alkyl, Ci-Cs¢ alkynyl, hydroxylalkly, aminylalkyl, alkylaminylalkyl,
xyanoalkyl, cacboxyalkyl, aminylcacbonylalkyl hogc aminylcacbonyl, va R lién két
véi R* dé tao ra vong cacbon hodic vong di vong;

gbc R* va R* mbi 1an xut hién doc 1ap 1a H, -OH, -NHa, -CO»H, halo, xyano,
C1-Cs alkyl, Ci-Cs alkynyl, hydroxylalkly, aminylalkyl, alkylaminylalkyl, xyanoalkyl,
cacboxyalkyl, aminylcacbonylalkyl hodc aminylcacbonyl; hogc R* va R* lién két véi
nhau dé tao ra vong cacbon hodc vong di vong; hodc R* 13 H, -OH, -NH,, -CO:H, halo,
xyano, C1-C¢ alkyl, Ci-Cs alkynyl, hydroxylalkly, aminylalkyl, alkylaminylalkyl,
xyanoalkyl, cacboxyalkyl, aminylcacbonylalkyl hogc aminylcacbonyl, va R* lién két
véi R3 @é tao ra vong cacbon hodic vong di vong;

RS va R7 mbi gbc doc 1ap 1a H hodc C1-Cs alkyl;

géc RS mdi 14n xuit hién doc 1ap 1a H, oxo, xyano, xyanoalkyl, amino,
aminylcacbonyl, alkylaminyl, C1-Cs alkoxy, C1-Ce alkyl hodc la mot lién két véi LY,

mdi mot m' va m? doc 1ap 1a 1, 2 hodc 3;

man; va
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E 12 phan wa dién tir c6 kha ning tao ra lién két cong hoa tri véi gbe xystein tai
vi tri 12 ctia protein dot bién G12C KRAS, HRAS hoic NRAS,

trong d6, it nhat mot trong s W, X, Y hoic Z 1a CR® trong d6, R® 1a mt lién két
v6éiLl, va

v6i didu kién khi R!, R%, R? va R tit ca duoc chon ddc 1ap tir H va halo, thi ca
X va Z déu 1a N va it nhit mot trong sd R, R, R* hoic R* khong phai 1a H, va véi

didu kién it nhit mot trong s& R?2, R?® hodc R khong phai 1a H khi R! 1a pyridyl.
Theo mdt s6 phuong an khac ciia hop chét c6 cong thirc (I) néu trén:
A 1a CR?®, NR” hoic S;
B 14 mdt lién két hosic CR%
mbi gbe G! va G? doc 1ap 1a N hoic CH;
mdi gbc W, X va Y doc 1ap 14 N, NR® hoic CRY;
Z 12 mét lién két, N hoc CRS;
L! 1a mét lién két hodc NR7;
L2 1a mot lién két hoic alkylen;

R! 14 xyano, Ci-Csalkyl, Ci-Csalkylaminyl, C3-Cg xycloalkyl, Ci-Csalkenyl hodc
C3-Cs xycloalkenyl, heteroxyclyl hodc aryl;

mdi gbc R%, R% va R%C doc lap 1 H, halo, C1-Cesalkyl hodc Cs-Cs xycloalkyl;

gbc R3 va R3 mdi 1an xuét hién doc 1ap 1a H, -OH, -NHa, -CO,H, halo, xyano,
hydroxylalkly, aminylalkyl, xyanoalkyl, cacboxyalkyl hogc aminylcacbonyl; hodc R*
va R® lién két voi nhau dé tao ra vong cacbon hodc vong di vong; hodc R la
H, -OH, -NH, -CO;H, halo, xyano, hydroxylalkly, aminylalkyl, xyanoalkyl,
cacboxyalkyl hodc aminylcacbonyl, va R® lién két véi R* dé tao ra vong cacbon hoc

vong di vong;

gbc R* va R* mdi 1an xuét hién doc 1ap 1a H, -OH, -NHa, -COzH, halo, xyano,
hydroxylalkly, aminylalkyl, xyanoalkyl, cacboxyalkyl hodc aminylcacbonyl; hodc R#

va R* lién két vo6i nhau dé tao ra vong cacbon hoic vong di vong; hodc R* Ia
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H, -OH, -NH,, -CO;H, halo, xyano, hydroxylalkly, aminylalkyl, xyanoalkyl,
cacboxyalkyl hodc aminylcacbonyl, va R* lién két véi R dé tao ra vong cacbon hoidc

vong di vong;
mdi gbc R® va R doc lap 12 H hosic Ci-Cealkyl;

gbc RS mébi 1an xuét hién doc 1ap 1a H, xyano, amino, alkylaminyl, Ci-Csalkoxy,

C1-Cealkyl hodc 12 mot lién két véi LY

mdi mdt m! va m? doc 1ap 1 1, 2 hoic 3;

man; va

E 12 phan va dién tir c6 kha ndng tao ra lién két cong hoa tri voi goc xystein tai

vi tri 12 ctia protein dot bién G12C KRAS, HRAS hoic NRAS,

trong d6, it nhat mot trong s6 W, X hoic Y 1a CR® trong do6, R® 1a mdt lién két
véi LL

Theo cac phuong an khéac cta hop chét ¢6 cong thire () néu trén, R! 12 H, xyano,

halo, heteroxyclyl, heteroaryl, aryloxy hodc aryl.

CAu trac cua E khong bi gi6i han mot cach cu thé, mién 14 n6 c6 kha nang tao ra
lién két cong hoéa tri véi mot gbc 4i nhan, nhu gbc xystein tai vi tri 12 clia protein dot
bién G12C KRAS, HRAS hoic NRAS. Do d6, cac phan ma c6 kha nang phan tng véi
(vi du, bing céch hinh thanh lién két cong héa tri) gdc 4i nhén 1a dugc wu tién. Theo mot
s6 phuong 4n, E c6 kha ning phén tung theo cach cong lién hop (vi du, 1,4-cong lién
hop) v6i gbe 4i nhan c6 tinh phan Gng thich hop. Theo mot s6 phuong 4n, E bao gém
cac lién két pi lién hop, sao cho sy chuyén vi ctia cac electron dan dén it nhat mot nguyén
tir (vi du, nguyén tir cacbon) c6 dién tich duong, dién tich dwong mot phﬁn hoic lién két
phan cyc. Theo cac phuong an khac, E bao gdm mot hoic nhiéu lién két, trong d6 do
dién 4m cua hai nguyén tir tao thanh lién két da khac nhau sao cho ph?m mang dién tich
dwong (vi du, bang su phan cuc cia lién két) ndm & trén mot trong sd cac nguyén ti, vi
du, trén nguyén tur cacbon. Phén E bao gdm lién két cacbon-halogen, lién két cacbon-
oxy hoic lién két cacbon véi cdc nhom roi chuyén khéc nhau da biét trong linh vyc 13

vi du minh hoa vé cac phan E nhu vay.
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Theo mot s6 phuong an ctia phan néu trén, E c6 cong thic sau:

HORY
R®

trong do:

== 1 lién két ddi hodc lién két ba;

Q 13 —C(=0)-, -C(=NR?)-, -NR3C(=0)-, -S(=0),- hodc — NR3S(=0).-;

R® 1a H, Ci-Cealkyl hodc hydroxylalkyl;

R¥ 1a H, -OH, -CN hoic Ci1-Cealkyl; va

khi == 1a lién két dbi, thi mdi gbc R® va R!® doc 1ap 1a H, xyano, cacboxyl, Ci-
Csalkyl, alkoxycacbonyl, aminylalkyl, alkylaminylalkyl, hogc hydroxylalkyl hodc R® va
R1° Jién két v4i nhau dé tao ra vong cacbon hodc vong di vong;

khi == 1 lién két ba; thi R® khong c6 mat va R? 13 H, Ci-Cealkyl, aminylalkyl,
alkylaminylalkyl hodc hydroxylalkyl.

Theo mét s6 phuong 4n, khi == 1 lién két doi, thi mdi gbc R? va R'* doc 1ap 1a
H, xyano, Ci-Csalkyl, aminylalkyl, alkylaminylalkyl, hoic hydroxylalkyl hogc R® va R
lién két véi nhau dé tao ra vong cacbon hodc vong di vong.

Theo mot phuong 4n bat ky trong s6 cac phuong an néu trén, Q 1a —C(=0)-,—

NR3C(=0)-, —S(=O)- hodc — NRES(=0),-.

Theo mot s phuong 4n khac trong sb cac phuong 4n néu trén, Q 1a C(=NR?¥)-,
trong d6 R¥ 1a H, -OH, -CN hoac Ci-Cealkyl. Vi du, theo mot s phuong an, R® 1a H.
Theo cac phuong 4n khac, R¥ 1 —CN. Theo cac phuong an khac, R¥ 1a —-OH.
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Theo mdt sé phuong 4n, hop chét c6 cong thirc (I') sau:

R3b2 /E
3a |M 2
R3a L

@),

trong d6, R’ 1aR! vaR" [aR* hogc R’ laHvaR"” 1aR.

Theo cac phuong an khac, hop chét c6 cong thirc (I'a) sau:

('a)
trong do:
=== |a lién két d6i hoic lién két ba;
Q 12 —C(=0)-, -C(=NR?)-, -NR3C(=0)-, —S(=0),- hoic — NR?S(=0)»-;
R® 14 H, C1-Cealkyl hodc hydroxylalkyl;
R® 1a H, -OH, -CN hoac Ci-Csalkyl;
khi == 14 lién két doi, thi mdi gbc R® va R!? doc 1ap 1a H, xyano, cacboxyl, Ci-

Csalkyl, alkoxycacbonyl, aminylalkyl, alkylaminylalkyl, heteroaryl hodc hydroxylalkyl

hoiic R? va R1° lién két v&i nhau dé tao ra vong cacbon hodc vong di vong;

khi == 1a lién két ba, thi R? khong c6 mit va R!? 1a H, C;-Cealkyl, aminylalkyl,
alkylaminylalkyl hodc hydroxylalkyl; va

R'IaR!'vaR"1aR*hoicR'laHvaR"la RL

Theo modt phuwong an bét k¥ trong s cac phuong 4n néu trén cua hop chét (I'a),
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Q 14 —C(=0)-,~NR3C(=0)-, —=S(=0),- hodc — NRES(=0),-.

Theo mét sé phwong 4n khac trong sb cac phurong 4n néu trén ctia hop chit (I'a),
Q 1a C(=NR?®)-, trong d6 R¥ 1a H, -OH, -CN hoic Ci-Csalkyl. Vi dy, theo mdt sé phuong
4n, R¥ 1a H. Theo cic phuong 4n khéc, R¥ 1a —-CN. Theo cic phuong 4n khic, R¥ 1a —
OH.

Theo cac phuong 4n khéac nita ciia cac hop chét néu trén, cac hop chit c6 mot

trong s cac cong thirc (I'b), (I'c), (I'd) hoic (I'e) sau:

R3a .
R3/’1’L2 Q %\ R10
N R4b Rg
N % R4a
R4b
>
(I'b)
R3a R% 2 Q \\/\ R10
RQ
-N R4b
R4a
X
=Y
hoic
(r'd) (T'e)

Theo céc phuong 4n khéc nita, hop chit c6 mot trong cac coéng thirc (I'f), (I'g),

(I'h) hodc (I'M) sau:
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Theo mdt s phuong 4n vé& hop chét c6 cong thic (I'f), (I'g), (I'h) hodc (I'1), R! 1a
aryl va mdi mdt R va R% dugc chon doc 1ap tir H va halo, vi du, theo mét sé phuwong
an khac, R! 1a aryl va R?** va R? dugc chon ddc 1ap tir halo.

Theo cac phuong an khéc, hgp chit c6 mét trong sb cac cong thire (1), (Ik), (I'])

hodc (I'm) sau:

L _L
R4b N R4b Rg
R4a R4a
R4 4p
(5) (I'k)
R3 R3b /Q

Im (I'm)
Theo mot s phuwong an vé hop chét c6 cong thirc (1), (I'k), (I'l) hodic (I'm), R!
1a aryl va R% va R? duoc chon doc l4p tir H va halo, vi du, theo mét sé phuong 4n khéc,

R! 13 aryl va R? va R dugc chon doc 1ap tir halo.

Theo céc phuong 4n khéc, hop chit c6 cong thic (I") sau:
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I,
trong 46, R’ 1aR' vaR" 1aR* hozc R’ 1aH va R" 1aR'. Vi du, theo mdt s6 phuong éan,

hop chét c6 cong thirc (I"a) sau:

RQ
R 1 G' mlb
el S Re T
R" X Z~;Y
RZb
(Illa)

trong do:
== 1a lién két d6i hodc lién két ba;
Q 12 —C(=0)-, -C(=NR¥)-, -NREC(=0)-, =S(=0)»- hotic — NRES(=0)-:
R® 1a H, Ci-Cealkyl hoic hydroxylalkyl;
R?¥ 1a H, -OH, -CN hoic Ci-Cealkyl;

khi == 1a lién két d6i, thi mbi gbc R® va R!? doc 1ap 1a H, xyano, cacboxyl, Ci-
Csalkyl, alkoxycacbonyl, aminylalkyl, alkylaminylalkyl, heteroaryl hodc hydroxylalkyl

hodc R® va R1° lién két v6i nhau dé tao ra vong cacbon hodc vong di vong;

khi == 1a lién két ba, thi R® khong c6 mit va R1° 1a H, Ci-Cealkyl, aminylalkyl,
alkylaminylalkyl hodc hydroxylalkyl; va

R'IaR'vaR"1aR*hoicR'laHvaR"1aRL

Theo mdt phuong an bét ky trong sd cac phwong an néu trén ctia hop chét (I"a),
Q 13 Q 13 —C(=0)-,~NR2C(=0)-, -S(=0),- hodc — NR¥S(=0);-.

Theo mot s6 phwong an khac trong s6 cac phuong an néu trén ciia hop chét (I"a),
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Q la C(=NR?)-, trong d6 R¥ 1a H, -OH, -CN hoic Ci-Cealkyl. Vi du, theo mdt s6 phwong
an, R¥ 1a H. Theo cac phuong 4n khac, R¥ 1a —-CN. Theo c4c phuong 4n khac, R® 1a —
OH.

Theo céc phuong 4n khac, hop chéit c6 mot trong cac cong thirc (I'b), I"¢c), (I"d)
hodc (I"e) sau:

R3a .

R¥% Q2
R3b R,Lz/ \/\Rm b L
R3a N RO R3a N'oew R

N 4a 4a
R 17 R R 1 R
- W, L' o4a - W. 43
z N R 4b 2 N R b

R2a_r\ | ,jy/ R RZa_(\ | 1/
R" Z (< R" Z (

RZb . R2b

(I”b) (I”C)

3b
3a R

R Lz/Qﬁ//’\Rm 3
N
R' - 4b R! 1 4b
N~ W LT R A WL Réa R

(IHd) (Ille)
Theo cac phuong 4n khac, hgp chit c6 mot trong cac cong thirc (I"'f), (I"g), (I"h)

hoac (I"1) sau:

R¥ % Qo R¥%s Q.
R3b R/LZ/ %R10 R R/Lz/ \\’/\R10
R3a N R4b Rg R3a N R4b Rg
1/N))<R4a R1 1 R4a

) I"g)
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R33R3b 2/Q%\R1° Rl /Q%\Rm
R® N~ 9
R WL /H 4 R WL o
j@[ \\|/ R4a \/@I Y R4a
R2¢ Z'} R2¢ 7 Y
R2b hoic R2b
(I"h) 1)

Theo mot s6 phwong 4n khéc, hop chit c6 mét trong cac coéng thirc (1), (I'k), -
(I"1) hodc (I"m) sau:

R% 3b Q= R 3b Q=
R3b R/Lz/ Z ~R10 R3b R/Lz/ \‘/\RW
R3a N R4b Rg R3a N R4b R9
N 4a 4a
2a - R 2a 1 R
. Q YL R*z4b R QWYL R*34b
A Y
R! Z R! z”
R2b : RZb
(%)) I"k)
R3aR3b Z/Q\”(/,\RW R3b Q..
YR R 27 R®
17 N R4b N R®
R% w LY . 22 1 ab
| Y R R WYL Réa R
R! 7Y -
R2b R1 2b Z/
hoac R
(IHl) (Illm)

Theo cac phuong an khac, hop chét c6 cong thue (I') sau:

3b E
R3a Rz 12
GZ
G’ 1
117 *ﬂﬁgm
R1 R4a
/ AN
J X
RZa/‘A Z’)Y
(INI)

trong d6, A 1a NH hogc S.
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Vi du, theo mot sb phuong 4n, hop chét c6 cong thire (I"'a) sau:

G2 R®
1 1
-,
R1 R4a

AN
//‘ /| >|(
Za/\ >
R=@ A 7

(I”Ia)

trong do:

== ]a lién két d6i hogc lién két ba;

Q 14 —-C(=0)-, -C(=NR?¥)-, -NR3C(=0)-, —S(=0)2- hodc — NR®S(=0),-;

R® 1a H, C;-Csalkyl hodc hydroxylalkyl;

R?® 1a H, -OH, -CN hoic C;-Csalkyl; va

khi == 1a lién két doi, thi mdi gbc R® va R'® doc 1ap 1a H, xyano, cacboxyl, Ci-
Cealkyl, alkoxycacbonyl, aminylalkyl, alkylaminylalkyl, heteroaryl hodc hydroxylalkyl
hozic R® va R!° lién két v6i nhau dé tao ra vong cacbon hodc vong di vong;

khi == 1a lién két ba, thi R? khong c6 mit va R!? 1a H, Ci-Csalkyl, aminylalkyl,
alkylaminylalkyl hodc hydroxylalkyl; va

A 1a NH hodc S.

Theo mdt phuong 4n bit ky trong sd cac phuong 4n néu trén ctia hop chat (I"'a),
Q 1a Q 14 —C(=0)-,~NR8C(=0)-, —S(=0)2- hodc — NR3S(=0),-.

Theo mdt sé phuong an khac trong sd cac phuong 4n néu trén ctia hop chét (I'""a),
Q 1a C(=NR?)-, trong 6 R¥ 1a H, -OH, -CN hoc C1-Cealkyl. Vi dy, theo mot s6 phuong
an, R® 1a H. Theo cac phuong an khac, R¥ 14 —CN. Theo c4c phuwong an khac, R¥ 1a —
OH.

Theo cac phuong an khéc, hop chit c6 mdt trong cac cong thire (I''b), (I''c),
(I'"d) hoac (I'"e) sau:
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R3a 3b Q B 3b Q
R3® E/Lz/ YORY R Tr \\/\Rm
R3a R4b R® R3a N™ R4b
L1/N R4a X R42
R1 R4aR4b R1 R4aR 4b
/ ~ I~
e AP
R2a A Z’/ : R2a A Z'/ :
(In’b) (Imc)

(I"d) (I""e)

Theo céc phuong 4n khac nita, hop chit c6 mét trong cc cong thirc (I''f), (I"'g),
(I"'h) hoac (I""i) sau:

R3a

3B Q2 3b _Q

R LRZ 27 INOR b R \(\Rm
R3a N R4b Rg R3a R4

R1 R4aR 4b R1 R4aR4b

Rzaz/jg X RZQ/I&%

=Y =Y

A"z : A7 :

(I”,D (Il!lg)

(I"'h) A1)

Theo mét s6 phuong 4n ctia phuong 4n bét ky néu trén, it nhat mot trong s6 G!
hodc G? 1a N. Theo cac phuong an khéc, it nhit mot trong s6 W, X hoic Y 12 N hoic
NR’. Theo cac phuong an khéc, it nhét mot trong s& W, X hodc Y 1a N va it nhit mot
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trong s6 W, X hodc Y 1a CRS. Vi du, theo mot s6 phuong 4n, hai trong s6 W, X va Y 1a
N va mét trong s6 W, X va Y 1a CRE.

Theo mdt sd phuong an, it nhit mot trong s6 W, X hodc Y 1a N hodc NR?, trong
d6 RS 1a mot lien két v6i L. Theo mot s phuong 4n khac, it nhit mot trong s W, X
hoic Y 1a N hodc CRS, trong d6 R 1a mét lién két véi L.

Vi du, theo mot s& phuong an khac, hop chét c6 cong thirc bit ky trong s6 cac

cong thurc sau:

Q ’/, Q //’
R3aR3b2 12”7 R RaaR3b2 127 7R
m 2/ Rg mGZ/ R9
1 1 Gl hm!
L1/G *AE% L 4"A\Rm
R22 R4a R2a R4a
AN N X R6
R! N/)\Re R? N"
R2b : R2b hodic
(I'm) (T'o)
R3b Qom0
R3@ T m2 L2 R
G2 RO
Gy m?
|_1 R4b
2a 4a
R N RS
R NN
R2b
(I'p)
trong do:

=== a lién két d6i hoic lién két ba;

Q 14 —~C(=0)-, -C(=NR?)-, -NR8C(=0)-, —S(=0)»- hogic — NR¥S(=0)»-;
R8 13 H, Ci1-Cealkyl hodc hydroxylalkyl;

R® 1a H, -OH, -CN hoic Ci-Cealkyl;

khi == 1a lién két d6i, thi mdi gbc R® va R1® doc 1ap 1a H, xyano, cacboxyl, Ci-
Csalkyl, alkoxycacbonyl, aminylalkyl, alkylaminylalkyl, heteroaryl hodc hydroxylalkyl

hodc R? va R lién két voi nhau dé tao ra vong cacbon hodc vong di vong; va
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khi == 1a lién két ba, thi R® khong c6 mit va R 1a H, Ci-Cealkyl, aminylalkyl,
alkylaminylalkyl hodc hydroxylalkyl.

Theo mdt s6 phuong 4n vé hop chét c6 cong thirc (I'n), (I'0) hodc (I'p), R! 1a aryl
hoic heteroaryl va R? va R?® dugc chon doc 1ap tir H va halo, vi dy, theo mot sb phuong
an khac, R! 13 aryl ho#c heteroaryl va R va R? dugc chon doc 14p tir halo, nhu clo va
flo. Theo mdt sé phwong 4n, R! 13 aryl hodc heteroaryl, R?* 12 clo va R? 1a flo. Theo céc
phuong 4an khéc, R! 1 aryl hogc heteroaryl, mot trong sé R? hogc R 1a halo, nhu clo
hoic flo, va gbc con lai trong s6 R?* hodc R% 1a H. Theo céc phuong 4n khac ciia phwong
an néu trén, R 1a H, xyano, xyanoalkyl, amino, hodc Ci-Cs alkyl.

Theo cac phuong an khéc, ca hai lién két gitta W va X, Y va Z déu 1a lién két
don. Vi du, theo mdt s phuong 4n, hop chét c6 mot trong cac cong thirc (I'"""a) hodc

(I'"""b) sau:

b Qo 10 3 Q 10
R32 N m2 /Lz/ %R Rz 127 \%R
2 R9 RQ
1 G 1 G! 1
G'4ym m
||_1 Rj\Rw L Rj)\ 4b
RZa NIRS RZa RG
R? ” R® R! u R6
R2b hOEflC R2b
(IIHHa) (Il!l!lb)

trong do:

== |a lién két d6i hogc lién két ba;

Q 12 —C(=0)-, -C(=NR?)-, -NR®C(=0)-, —S(=O)2- hodc — NR¥S(=O)-;

R8 1a H, Ci-Cealkyl hodc hydroxylalkyl;

R® 1a H, -OH, -CN hoic Ci-Csalkyl;

khi == 1a lién két d6i, thi mdi gbc R® va R1? doc 1ap 1a H, xyano, cacboxyl, Ci-
Csalkyl, alkoxycacbonyl, aminylalkyl, alkylaminylalkyl, heteroaryl hodc hydroxylalkyl
hodc R® va R lién két v6i nhau dé tao ra vong cacbon hodc vong di vong; va

khi == 1a lién két ba, thi R® khong c¢6 mit va R'? 12 H, Ci-Cealkyl, aminylalkyl,
alkylaminylalkyl hodc hydroxylalkyl.
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Theo mét sb phuong an vé hop chit c6 cong thie (I""'a) hodc (I"""'b), R! 1a aryl
hoic heteroaryl va R% va R? dugc chon doc 1ap tir H va halo, vi du, theo mot s6 phuong
an khac, R! 12 aryl hoic heteroaryl va R* va R® dugc chon ddc 1ap tir halo, nhu clo va
flo. Theo mot s6 phwong 4n, R! 12 aryl hodc heteroaryl, R?* 1a clo va R% 13 flo. Theo cac
phuong 4n khac, R! 14 aryl hodc heteroaryl, mot trong s6 R? hodc R?" 14 halo, nhu clo
hoic flo, va gbc con lai trong s6 R?2 hoic R? 1a H. Theo c4c phuong 4n khic ctia phuong

an néu trén, R® 1a H, xyano, xyanoalkyl, amino, hodc Ci-Cs alkyl.
Theo phuong an khac trong sb cac phuong 4n bit ky néu trén, E c6 cong thirc
sau:

HONRE
RQ

trong do:
Q 14 —C(=0)-, -C(=NR?¥)-, -NR3C(=0)-, —S(=0),- hodc — NR3S(=0),-;
R® 1a H, Ci1-Cealkyl hodc hydroxylalkyl;
R¥ 1a H, -OH, -CN hoic Ci-Cealkyl; va
mbéi gbc R’ va R doc lap la H, xyano, Ci-Cealkyl, aminylalkyl,

alkylaminylalkyl, hodc hydroxylalkyl hodc R® va R' lién két v6i nhau d€ tao ra vong
cacbon hodc vong di vong.
Theo mdt phuong 4n bat ky trong sb cac phwong 4n néu trén, Q 1a Q 1a —C(=0)-,~

NR3C(=0)-, —=S(=0)- hodc — NR8S(=0),-.

Theo mot s§ phuong 4n khac trong sb cac phuong 4n néu trén, Q 1a C(=NR®)-,
trong d6 R® 1a H, -OH, -CN hoac Ci-Csalkyl. Vi dy, theo mot s6 phuong 4n, R¥ 1a H.
Theo cac phuong 4n khac, R¥ 14 -CN. Theo céc phuong én khac, R¥ 1a —OH.

Theo phuong an khac nita trong sd cac phuong 4n bat ky néu trén, E c6 cong thirc
sau:
Q
AN

R10

b

trong do:
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Q 12 —C(=0)-, -NR¥C(=0)-, ~S(=0)»- hoiic — NR¥S(=0)»-;
R® 14 H, C1-Cealkyl hodc hydroxylalkyl; va
R0 1a H, C;-Cealkyl, aminylalkyl, alkylaminylalkyl hodc hydroxylalkyl.

Theo mdt sb phuong 4n vé hop chit bat ky trong s6 cac hop chét duoc mo ta &
day, C1-Cs haloalkyl 1a CF3 (vi du, khi mt hogc nhiéu trong s6 R%, R® hogc R* 1a Ci-
Cs haloalkyl).

Theo mdt sb phuong 4n, m' 14 1. Theo cdc phuong an khac, m' 14 2. Theo cac
phuong 4n khac nita, m' 1a 3. Theo céc phuong 4n khéc, m? 1a 1. Theo mdt s6 phuong

4n khac, m? 12 2. Theo cac phuong 4n khéc nita, m* 13 3.

Theo mot s6 phuwong 4n cu thé khac v& hop chit bat ky trong s6 cac hop chit néu
trén, m' 12 1, va m? 1a1. Theo céc phuong 4n khéc, m! 1a 1 va m? 1a 2. Theo céc phuong

an khac, m' 13 2, va m? 1a 2. Theo c4c phuong 4n khac nita, m' 13 1, va m? 13 3.

Theo phuong an bét ky trong sb cac phuong 4n néu trén, mdi gbe G! va G2 dugc
chon doc 1ap tir N va CH. Theo mét s6 phuong 4n, it nhét mot trong s6 G! hodc G 1a N.
Theo mt s6 phuong 4n, mi mot trong s6 G! va G* 1a N. Theo mot s6 phuong én, mbi
mdt trong sb G' va G? 14 N va mdi mot m' va m? 1a 2. Theo mot s6 phuong 4n khéc, it
nhat mot trong s6 G! hogc G2 1a CH. Theo céc phuong an khac, mdi mot trong s6 G!va
G?1a CH.

Khong mudn bi rang budc béi Iy thuyét, chti don ctia don nay tin rang, sy lya
chon chinh xé4c v& phén tir thé R'co thé giit vai trd trong hoat tinh trc ché ctia hop chét
(vi du, khang lai G12 CKRAS, HRAS hodc NRAS). Theo mot sb phuong 4n, R! 14 aryl
hoic heterxyclyl (vi du, heteroaryl hodc heteroxyclyl béo), mdi mét trong sb cac gbc
nay duogc thé tiy y bang mot hodc nhiéu phéan tir thé. Theo mot sé phuong 4n, R! c6 kha
ning phan tng nghich dao véi protein dot bién G12C KRAS, HRAS hodc NRAS. Theo
mot sb phuong 4n, R! ¢6 4i luc cao véi KRAS, HRAS hodc NRAS va c6 tinh déc hi¢u
cao véi G12C KRAS, HRAS hodc NRAS. Theo mot ) phuong 4n, R! ¢6 kha ning
tuong tac ki nudc voi G12 CKRAS, HRAS hodc NRAS. Theo mdt sb phuong an, R! ¢6
kha ning tao ra céac lién két hydro véi cac gdc khéc nhau cua protein G12C KRAS,
HRAS hodc NRAS.
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Theo phuong an khéc trong sb cic phuwong an néu trén, R! 1a heteroxyclyl,

heteroaryl hodc aryl.

Theo cic phuong an nhit dinh trong sb cac phuwong an néu trén, R! 13 aryl. Vi dy,
theo mot s6 phuwong 4n, R! 1 phenyl. Theo cic phwong an khac, R! 13 naptyl. Theo
phuong 4n nhét dinh trong s6 cic phuong 4n nay, R! 1 aryl khong duge thé, nhu phenyl
khong duge thé hodc naptyl khéng dugc thé. Theo cac phuwong 4n khac, R! dugc thé
bang mdt hodc nhidu phan tir thé. Theo phuong 4n nhéit dinh trong sb cic phuong 4n
nay, cac phin tir thé dugc chon tir halo, xyano, hydroxyl, Ci-Cealkyl, Ci-Csalkoxy va
Cs-Cgxycloalkyl. Theo céc phuong an cu thé khac, cac phén tir thé duoc chon tir flo, clo,

bromo, hydroxyl, metoxy va xyclopropyl.

Theo cac phwong 4n khéc, cac phan tir thé R! dugc chon tir halo, xyano, xyanoCj-
Csalkyl, xyanoCs-Cgxycloalkyl, hydroxyl, Ci-Csalkyl, Ci-Csalkylxycloalky, Co»-
Cealkynyl, Ci-Cealkoxy, Ci-Cehaloalkoxy, Ci-Csalkylaminyl, Ci-
Cealkylcacbonylaminyl, Ci-Cshydroxylalkyl, Ci-Cehaloalkyl, C;-Csalkoxyalkyl,
aminylsulfon, aminylcacbonyl, aminylcacbonylCi-Csalkyl, aminylcacbonylCs-
Csxycloalkyl, Ci-Csalkylaminylcacbonyl, Cs-Cgxycloalkylaminylcacbonyl, Cs-
Csxycloalkylalkyl va C3-Cgxycloalkyl, C3-Csxycloalkyl ngung tu va heteroaryl.

Theo cac phuong an khéc, cac phén ttr thé R! dugce chon tir flo, clo, bromo, Xyano,
hydroxyl, hydroxylmetyl, metoxy, metoxymetyl, etyl, isopropyl, triflometyl,

aminylcacbonyl va xyclopropyl.

Theo céc phuong 4n khéc nita, cic phan tir thé R! dugc chon tir flo, clo, bromo,
xyano, hydroxyl, hydroxylmetyl, metoxy, metoxymetyl, metyl, etyl, isopropyl,
diflometyl, triflometyl, aminylcacbonyl va xyclopropyl.

Theo mot sé phuong an, R! ¢6 cong thirc bét ky trong sb cac cong thirc sau:

. _@@ “Cr @ X
0, O G O L m@\;
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0 OH
CI\@E:H; HO\©\£\; CI\©;:CH3; C[:cm; CC\(NHZ; @f\;
F
OH cl B F F . .
suleansie ANl sRlh oo
. F HO
F cl F F
o G otor Lo B

CFy .

b
SO0 e o or oo
F a : % % OCHi\; <O>H; ©;\ E>:i; éfi;
salsgetonltenlen
ot ol & @j ;

ﬁ Vy@r e J@r* ?f
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=N F N N
@rl 7©f Sl peled
ES LN N e SR e TR

OCH3 .

Theo phuong 4n khéc trong sd cac phuong 4n néu trén, R! c¢6 cong thirc bat ky
trong sd cac cong thirc sau:

Cl Cl
Cl Cl Cl Cl Cl
Oy CF 0 O, T O, O
CN
NC Cl OH Cl OH HO
(oo oA e ila o ala oN
H

o)

Cl OCH,3 OH Cl Br
\CES‘ ; EEL«’;\; S ; F \©¢3j hodc A@L\.

b

Theo cac phuong 4n khéc, R! ¢6 cong thirc bat ky trong s6 cac cong thirc sau:

. CL 0, @ C w@

“C@ @ @ﬁ Beoapeaen
OCH3

HO OCH,4 OCH;
Qg\ @;\_ SN @

~
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0 OH F
o O O O TG, O O
F F F F j Cl F F F\Q
o, o o G o

\EEL ; FsCO@ES\ \Qj @)’ \‘/@\ /@Ef ;
F
e o Len E ¢f<> o

.
b

“@“W@f@h& &i\@ﬁ@&

oF o R o
ot S
9O o @ r@g‘\
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Pt S
HNQ/CE&;Q:\S | . s | . OH@S\;;\; " ;\
L s
¢ oot
; O‘H;\; HO ;\; F *j\; HaN e’i; HO 5\; " ;\

(J
(L

OCHj _

hodc

Theo mét s6 phuong an khéc trong s& phuong 4n bt ky néu trén, R! 1a heteroaryl.
Theo mét sb phuong 4n, R! bao gdm oxy, luu huynh, nito hodc sy két hop gitta chung.
Theo phuong an nhét dinh trong sb cac phuong 4n nay, R! bao gbm luu huynh hodc
nito. Theo mot s& phuong 4n, R! 1 thiophenyl, pyridinyl, pyridinonyl, pyrimidinyl,
benzooxazolyl, benzoisoxazolyl, benzodioxazolyl, benzoimidazolyl, quinolinyl,
quinolinonyl, dihydroquinolinonyl, tetrahydroquinolinyl, quinazolinyl, indazolyl,

.indolinonyl, benzothiophenyl hodc dihydrobenzodioxinyl.

Theo mdt s phuong 4n, R! 13 indazolyl duoc thé hodc khong duoc thé. Theo
phuong an nhét dinh trong s6 cac phuong 4n nay, indazolyl dugc thé bang mét hozic
nhiéu nhém C1-Cs alkyl, C1-Cs alkoxy va/hodc nhém halo. Vi du, theo mot ) phuong

an, indazolyl dugc thé b%mg mot hodc nhiéu nhom metyl, metoxy, clo va/hoic flo.

Vi du, theo mét sb phuong an, R! 1a pyridinyl. Theo mot s6 phuong 4n, R! 1a
pyridinyl khong dugc thé, vi du, pyridin-4-yl khong duoc thé hoic pyridin-3-yl khong
duoc thé. Theo cac phuong an khac, R! 1a thiophenyl. Theo mot s6 phuong 4n, R! 1a
thiophenyl khong dugc thé, vi dy, thiophen-2-yl khong dugc thé.

Theo cac phuong én khéc, R! duoc thé bé‘mg mot hodc nhiéu ph?m tr thé. Vi du,
theo mot ) phuong 4n, cac phén tr thé dugce chon tir halo, Ci-Cealkyl, Ci-Csalkoxy,
hodc Ca-Cealkenylcacbonylaminyl. Theo phuong an nhét dinh trong sb cac phwong 4n

ndy, cac phan ti thé dugc chon tir halo va Ci-Cealkyl. Theo cac phuong an khac, cac
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phén tir thé duogc chon tir flo, clo, amino va metyl. Vi duy, theo cic phuong 4n cu thé
khac, cac phén tir thé dugc chon tir clo va metyl. Theo cac phuong én khac, it nhit mot

phén tir thé R1 12 flo.

Theo mdt s6 phuong an, R! ¢ cong thirc bt ky trong sd cac cong thirc sau:
p g g y g g

Oy el o0 O <1; J; N E\Nl;\.
H A
/\)J\ )\Y /m\;\ HZN\(\/\( @

=N _N
0] HN HN NH NH
(0] = %
@j N | ; N | ;\ e’é\
O

=
NH

e
NN F hoge N

Theo mot s6 phuong an, R! ¢6 cong thirc bét ky trong sb cac cong thirc sau:

@; ”3‘3@; C'ﬂ; *f <1f @; Q;\
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H 0 T{lw 0 O N™ Nj\O
N \ H2N N\
v O AL O MY
EI;\; o N N ;; HzN)\N/ & N A, ES

HN’N HN/N

N | é\/ ? O/N
d/:(\ N?Z | I [: ] o k
2 L. . ; . OCH .

b

/N\ O O’\< FF
=N NH HN N HN 0 0
" Q) <f J & <f <5?°
; : S ) ) ) )

\ES\ T b NI‘N 5 Tré\; S / g—) ji 5 ‘95\3
0]
HN HN NGO
NH
D
:j\' ;\;/N\N g ho'{ac ;\

Theo mot phuong 4n bat ky trong sb cac phuong 4n néu trén, R! c6 cong thirc bét

ky trong so cac cong thic sau:

_ N
@;\; H3C/@9§\; Cl/@;\; r\@\‘:{ hoac @;\

Theo cic phuong 4n khac, R! 13 heteroxyclyl béo. Theo mot sd phuong 4n,
heteroxyclyl béo bao gdbm oxy vi/hodc nito. Theo mot s6 phuong an khac, R! 1a

morpholinyl. Vi du, theo mot s6 phuong 4n, R! c6 cong thirc sau:

o™
K/ Nrf\
Theo cac phuong an khéc trong s6 cac phuong 4n néu trén, R! 12 khong duoc thé.

Theo mot phuong 4n bat ky trong sb cac phuong an néu trén, R? 1a H. Theo cac
phuong 4n khéac, R 14 halo, vi dy, theo mot sd phuong dn, R? 1a clo hoc flo. Theo céc
phuong 4n khéc trong sb cac phuong 4n néu trén, R 1a C1-Cealkyl. Vi dy, theo mot s6

phuong 4n, R 1a C3-Cg xycloalkyl, nhu xyclopropyl.

Theo céc phuong 4n khac vé hop chat néu trén, R? va R?¢, khi ¢6 mat, déu 1a H.
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Theo c4c phuong 4n khac, mdi gbc R% va R2¢, khi c6 mat, ddc 14p 1a halo. Theo cac
phuong 4n khic nita, R?°, khi ¢6 mit, 1a halo. Theo cic phuong 4n khac nita, R, khi c6
mat, 12 halo. Theo phwong an nhét dinh trong s cac phwong 4n néu trén, halo 13 clo

hoac flo.

Phan Q dién hinh dugc lira chon dé t6i wu hoa kha ning phan ng (ttrc 13, tinh wa
dién tir) caa E. Theo phuong an nhét dinh trong s6 cac phuong 4n néu trén, Q 14 —C(=0)-.
Theo cac phuong an khac, Q la —S(=0O);-. Theo céc phuong 4an khic nita, Q
13 -NR3C(=0)-. Theo cé4c phuong an khéc nita, Q 1a — NR3S(=0),-.

Theo mot sb phuwong 4n trong s6 cac phuong 4n néu trén, R® 1a H. Theo phuong
4n khéc trong sb cac phuong 4n nay, R® 1a hydroxylalkyl, vi dy, theo mot s6 phuong én,

hydroxylalkyl 1a 2-hydroxylalkyl.

Theo mdt sé phuong an, Q 1a C(=NR®)-, trong d6 R®' 12 H, -OH, -CN hoic Ci-
Csalkyl. Vi du, theo mét sé phuong an, R® 1a H. Theo cac phuong 4n khac, R¥ 1a —CN.
Theo céc phuong 4n khac, R¥ 1a —OH.

Theo mdt sb phwong 4n trong s6 cac phurong 4n bét ky néu trén, it nhat mot trong

s6 R? hodc R1° 12 H. Vi du, theo mot sb phwong 4n, mbi mét trong s6 R? va R'? 13 H.
Theo phuong an khac trong s6 cac phuong 4n néu trén, R 14 alkylaminylalkyl.
Theo phuong 4n nhit dinh trong s cdc phuong 4n nay, R!° ¢6 cong thirc sau:

}L‘:\T/

Theo céc phuong an khac, R'? 1a hydroxylalkyl, nhu 2-hydroxylalkyl.

Theo mot sé phuong 4n khéc trong sb cac phuong 4n néu trén, R? va R1° lién két
v6i nhau dé tao ra nhan cacbon vong. Vi duy, theo phuong an nhéit dinh trong sb cac
phurong 4n nay, nhan cacbon vong 1a vong xyclopenten, Xyclohexen hodc phenyl. Theo
cac phuong an khac, nhin cacbon vong 1a vong xyclopenten hoéc xyclohexen. Theo cac
phuong an khac, nhin cacbon vong 1a vong phenyl, vi du, vong phenyl c6 cdng thirc

sau.

-55-



24868

X

L
Theo mdt phurong 4n bat ky trong sb cac phurong 4n néu trén, E 1a gbc ua dién tir
c6 kha nang lién két vdi protein KRAS, HRAS hoiic NRAS chira dbt bién G12C. Theo
mot s& phuong an, E wa dién tir c6 kha ning tao ra lién két cong hoa tri khong thé dao
nguoc véi protein dot bién G12C KRAS, HRAS hoic NRAS. Trong mjt s6 truong hop,
E ua dién ti c6 thé 1ién két véi gbe xystein tai vi tri 12 clia protein dot bién G12C KRAS,
HRAS hodc NRAS. Theo cac phuong an khéc trong sd cac phuong an bit ky néu trén,

E ¢6 cong thirc bat ky trong sd cac cong thire sau:

0 0O
R \ 7/ O\\//
e At ¥ de E@ gv g)\/ SN
o) 0 O
Z_LJ\/\(O
O CN 5 5 ;LLJ\/\[S \/
< O O
5710 \ }f (@) *JH :rrr N y o N,ilN ;TﬁH ;“/H\OH
- = AN A ~, <
m- é . . \E?jN/ ; j IOH; (0] ;O
\égo ;é :‘é ;N ‘?%\/OHh v i{[\

Theo cac phuong 4n khac trong s6 cac phuong 4n b4t ky néu trén, E ¢ cong thirc

bét ky trong sb cac cong thirc sau:

o O\/p
e A e e ‘IW ‘J“AE é 5

H b

o]
N R NIEJN \ejj‘j\oH \;{n)(lkOH \;W/ﬁo/\ \;ﬂ)fwj/
L\N( ; j IOH; o] ;O ;O ;O
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0]

(0] @]
HJ\ S OH hoac % Q.

Theo cac phuong an khéc, E c6 cong thirc bat ky trong sb cac cong thirc sau:

O

70 o
0 0.0 0N
\¥ 00 o) :_,.rf N\ Cl
:_é“. /U\/ ;\‘é /S\/ \ 7/ é \|/\/Y I
H - L XN :L‘LJ\/; ; ; Lon . 7 OH;

| 0 0
\*’jmf\o "y
O ; HJ\ hoac ?{l\%.

Trong mdt sd trudng hop, E ¢6 cong thirc bat ky trong sb cac cong thirc sau:

8
O l|R 0 O
5Ny ,

;N)V\R"O j‘LL = R10 O/, W/\R‘IO /7 \'/\R1O ;NJJ\

RS RO : R : R : ° ; R hogc

o)
J

R1Oa

trong do:

R?® 12 H hoic Ci-Cealkyl;

R 14 H, xyano hogic Ci-Cealkyl, hogic R® lién két v6i R'® dé tao ra vong cacbon;
R 13 H hoic Ci-Csalkyl hodc R lién két véi R® dé tao ra vong cacbon, va
R1% 3 H ho#c Ci-Cealkyl.

0
\‘“{NJ\/ z}j\/

Theo mdt sb phuong 4n, E 12 H . Theo mdt sé phuong 4n, E 13
QP
?N’S\/
theo mot s6 phuong 4n, Ela  H
Theo phuong an bét ky trong s6 cac phuong 4n néu trén, L! 12 mot lién két. Theo
cic phuong 4n khéc, L 14 NR”. Vi dy, theo phuong én nhét dinh trong sd céc phuong
4n nay, R7 1a Ci-Csalkyl. Theo céc phuong 4n khéac, L' 1a NH.
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1.2 ¢6 thé duoc lua chon dé tao ra su phan khoang va/hoac dinh hudng chinh xéac
cho nhém E dé tao thanh lién két v6i protein KRAS, HRAS hodc NRAS. Theo mét
phuong 4n bt ky trong sb cac phuong 4n néu trén, L2 12 mot lién két. Theo phuong an
khéc trong sb cac phuong 4n néu trén, L? 13 alkylen. Theo mot s6 phuong an, alkylen 1a
duoc thé/ Theo cac phuwong 4n khéc, alkylen la khong dugc thé. Vi du, theo mot sb
phuong 4an, L? 14 CH; hodc CH2CHo.

Theo mdt sb phuong 4n, R® va R® mdi 1in xuit hién doc lap 1a
H, -OH, -NH,, -CO;H, halo, xyano, hydroxylalkly, aminylalkyl, xyanoalkyl,
cacboxyalkyl hodc aminylcacbonyl, va R* va R* mdi ldn xuét hién doc lap la
H, -OH, -NH,, -CO.H, halo, xyano, hydroxylalkly, aminylalkyl, xyanoalkyl,
cacboxyalkyl hodc aminylcacbonyl.

Theo phuong 4n khéc trong sb cac phwong 4n néu trén, R* va R* mdi 1an xuét
hién doc 1ap 1 H, -OH, hydroxylalkly, xyano, hogc aminylcacbonyl va R va R* 1a H.

Theo cac phuong 4n x4c dinh khac, R® va R* 1a H va R® va R* mdi lan xuat
hién doc lap 1a H, -OH, -NH, -COH, halo, xyano, hydroxylalkly, aminylalkyl,
xyanoalkyl, cacboxyalkyl hodc aminylcacbonyl.

Theo phuong 4n bét ky trong s6 cac phuong 4n néu trén, it nhét mot trong sé R,
R, R* hogic R* 13 H. Theo mot s6 phwong 4n, mdi mot trong s6 R3, R®, R* vaR*® 1a
H.

Theo mdt sb phuong 4n, R3 1a -OH, -NH>, -CO:H, halo, xyano, hydroxylalkly,
aminylalkyl, xyanoalkyl, cacboxyalkyl hodc aminylcacbonyl, va R*, R* va R* 1a H.

Theo c4c phuong an khac, R* 1a -OH, -NHa, -CO2H, halo, xyano, hydroxylalkly,
aminylalkyl, xyanoalkyl, cacboxyalkyl hodc aminylcacbonyl, va R, R va R* 1a H.

Theo cac phuong é&n khac, R% 1a H, -OH, -NH,, -CO;H, halo, xyano,
hydroxylalkly, aminylalkyl, xyanoalkyl, cacboxyalkyl hodc aminylcacbonyl, va R3" lién
két véi R* dé tao ra vong cacbon hoic vong di vong;

Theo cac phuong an khac nita, R* 1a H, -OH, -NH,, -CO2H, halo, xyano,
hydroxylalkly, aminylalkyl, xyanoalkyl, cacboxyalkyl hodc aminylcacbonyl, va R* lién

két v6i R3 dé tao ra vong cacbon hodc vong di vong.
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Theo cac phuong 4n khac, R va R® lién két voi nhau dé tao ra vong cacbon
hozc vong di vong. Theo cic phurong an khac, R* va R* lién két voi nhau dé tao ra vong
cacbon hoac vong di vong.

Theo c4c phuong an khéac, R3 hodc R* 13 aminylcacbonyl. Vi du, theo mét sb

O
phuong an, aminylcacbonyl 1a % NH2  Theo cac phuong 4n khac, R3® hoic R* la
xyano. Theo céc phuong 4n khac, R* hodc R* 1a -OH. Theo cic phuong 4n khac, R3?
ho#ic R** 1a hydroxylalkyl, vi du, hydroxylmetyl.

Theo mdt sd phuong 4n, R® mdi 1in xuét hién doc lap 1a H, oxo, xyano,
xyanoalkyl, aminyl, aminylalkyl, aminylalkylaminyl, aminylcacbonyl, aminylsulfonyl,
-CO,NR®R®, trong d6 R® va R®, mdi gbc doc 1ap 1a H hodc C1-C6 alkyl hodc R® va RP
lién két v6i nhau @ tao ra vong cacbon hoic vong di vong, alkylaminyl,
haloalkylaminyl, hydroxylalkyaminyl, amindinylalkyl, amidinylalkoxy,
amindinylalkylaminyl, guanidinylalkyl, guanidinylalkoxy, guanidinylalkylaminyl, C;-
Cs alkoxy, aminylalkoxy, alkylcacbonylaminylalkoxy, Ci-Cs alkyl, heteroxyclyl,
heteroxyclyloxy, heteroxyclylalkyloxy, heteroxyclylaminyl, heteroxyclylalkylaminyl,
heteroaryl, heteroaryloxy, heteroarylalkyloxy, heteroarylaminyl, heteroarylalkylaminyl,

aryl, aryloxy, arylaminyl, arylalkylaminyl, arylalkyloxy hoac 1a mot lién két véi L.

M3bi mét trong sb cac gbe R néu trén c6 thé dugc thé bang mot hodc nhidu phin
ttr thé. Vi dy, theo mét sb phwong an, mot hodic nhiéu phén ttr thé 1a aminyl (vi dy, dugc
thé hodc khong dugc thé), alkylcacbonyl aminyl, hydroxyl, haloalkyl hoic
heterocyxyeclyl (vi dy, dugce thé hoac di vong béo dugc thé hodc dugc thé hodc heteroaryl
duoc thé). Vi dy, theo mot sd phuong an, gbc RS 13 C1-Cs alkyl, Ci-Cs alkoxy hoic
alkylaminyl, gbc nay dugc thé thém bang alkylcacbonylaminyl, hydroxyl, -CN hoic
haloalkyl. Vi du, theo mot sb phuong an, R® c6 cong thirc bat ky trong s6 cac cong thirc

sau:

O
n n X n “h.;,x\/HDN)]\/R

b

trong d6, X 1a mot lién két, —O- hodc —NR-; mdi mot géc R ddc 18p 1a H hodc Ci-Cealkyl
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va n 1 s6 nguyén nam trong khoang tir 0 dén 6.

Céc gbc R® khac nhau duoc bao gdm trong pham vi clia cac hop chit. Vi du, theo
cac phuong 4n khéc, R® 1a H. Theo cac phuong 4n khac, R® 14 ~CN. Theo céc phuong

an khac nita, R® 12 metoxy.

Theo cic phuong 4n khac nhau khac, R® 14 aminylalkyl, aminylalkyloxy hodc

aminylalkyaminyl. Vi du, theo mét s6 phuwong 4n, R® c6 céc cong thirc sau:

R

trong d6, X 12 mot lién két, —O- hodc —NR-; m&i mét gde R doc 1ap 1a H hogic C1-Cealkyl
va n 12 s6 nguyén nam trong khoang tir 0 dén 6.

Theo cic phuong 4n khac, R® 1a amindinylalkyl, amidinylalkoxy,
amindinylalkylaminyl, guanidinylalkyl, guanidinylalkoxy hodc guanidinylalkylaminyl.

Vi du, theo mot s6 phuong an, RS ¢6 cong thirc bét ky trong sd cac cong thire sau:

trong do, X 1a mot lién két, —O- hodc —NR-; mdi mot géc R ddc 1ap 1a H hodc Cy-Csalkyl
va n 12 s6 nguyén ndm trong khoang tir 0 dén 6.

Theo cac phuong 4n khac, R® 1a heteroxyclyl, heteroxyclyloxy,
heteroxyclylalkyloxy, heteroxyclylaminyl, heteroxyclylalkylaminyl, heteroaryl,
heteroaryloxy, heteroarylalkyloxy, heteroarylaminyl hodc heteroarylalkylaminyl. Vi du,

theo mot sd phuong 4n, R® c6 cdng thirc bét k¥ trong s cac cong thirc sau:

X X %X % X X = X
‘}LL \C\NH ; bhl t\NH ; \CNH; \CN/R; N/\CF3; \CO :

>

0
. N‘R.

b b

‘}"LX N,R

”}LLX\@ "L,_LX@ EX\O %X\O,R \Q
°; ; “r; ; FF

R

XN wXoo  wS XN XN X
%LN; ”‘%LN; TZ’N; \ng; EjR; Q/R.

b
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M TRR eIt TS T s N V)

N

X A0 XA vH\@
AL SRR OY

bhi—x\/HDN ”HLX\/HD
O @

trong do, X 1a mdt lién két, —O- hodc -NR-; mdi mot géc R doc 14p 1a H hodc Ci-Cealkyl

R hoac 0 ,

van la so nguyén nam trong khoang tr 0 dén 6.

Theo mot phuong 4n bt ky trong sb cac phwong 4n néu trén, X 12 N. Theo
phuong 4n khac trong sb cac phuong an néu trén, X 14 N. Theo phuong an khac trong

sb cac phuong 4n néu trén, Z 1a N. Theo céc phuong 4n khac nita, X 1aN va Z 1a N.

Theo mot sb phuong én, Z 1a N va Y 1a N. Theo cac phuong an khac, X 1a N, Z
1aN, Y 1a CRS, trong d6 R® 1a H va W 1a CR®, trong d6 R® 13 mdt lién két v6i L. Theo
céac phuong an khac, Z 1a N va Y 1a CR®, trong d6 R® 1a H, W 1a CR®, trong d6 R% 1a mot
lién két voi L' va X 1a CRS, trong d6 R® 1a xyano, metoxy hodc amino.

Theo c4c phuong an khéc, Z 1a N, X 1a CR® va R® 1a xyano, Y 1a CRS, trong d6
RS1a H va W 1a CRS, trong d6 R® 1a mot lién két voi L.

Theo céc phuong an khéc, Y1a N, Z 1a N, W 1a CR®, trong d6 R® 12 mot lién két
v6iL! va X 1a CRS, trong d6 R 1a H.

Theo phuong 4n khac trong sé cac phuong 4n néu trén, Z 13 mot lién két.

Theo mdt sb phuong 4n, Y 14 NR®. Theo phwong 4n nhét dinh trong sb cac phuong
4n ndy, R 1a C1-Cealkyl. Theo cac phuong 4n khac, R3 1a H.

Theo céc phuong 4n khéc, X hozc Y 1a CRS. Theo phuong 4n nhét dinh trong sb
c4c phuong 4n nay, RS mdi 1an xuét hién doc 14p 13 H, xyano, amino, C1-Csalkoxy hodic
12 mot lién két v6i L!. Theo phuong an bét ky trong s cac phuong an nay, R 1a H. Theo
cac phuong 4n khac, R6 1a Ci-Cealkoxy. Theo céc phuong an khéc, R 1a xyano. Theo

cac phuong 4n khéc nita, R® 1a metoxy. Theo cac phuong an khac, R 12 amino.
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Theo céc phuong 4n khac nhau khéc, cac hogp chat c6 cong thirc bat ky trong sb

cac cong thirc dugce néu trong bang 1 dudi day:
Béang 1

Céc hop chit dai dién

. . Phuong
sO Cau tric Tén [M+H]*

phap
(@)
X
Y\ 1-(4-(7-clo-6-(2-

clophenyl)quinazolin-4-
: “ [N] phenyba A 413,20
O yl)piperazin-1-yl)prop-2-en-1-
C

on

1-(4-(7-clo-6-(2-

clophenyl)quinazolin-4-
pheny)d A 427,25
ylamino)piperidin-1-yl)prop-2-

en-1-on

1-(4-(6-clo-5-(2-clophenyl)-
1H-indazol-3-yl)piperazin-1- C 401,20
yl)prop-2-en-1-on

1-(4-(7-clo-6-(4-

clophenyl)quinazolin-4-
phenyba B 413,25
yl)piperazin-1-yl)prop-2-en-1-

on
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< Phuong
Cau tric Tén [M+H]"
phép
O
X
T]/\ 1-(4-(7-clo-6-(3-
7 [ ] clophenyl)quinazolin-4-
N ) ) B 413,20
O yl)piperazin-1-yl)prop-2-en-1-
L)
on
Cl N/)
S
N 1-(4-(7-clo-6-(2,4-
diclophenyl)quinazolin-4-
¢ “ [N] .p "./)q B 447,20
O yl)piperazin-1-yl)prop-2-en-1-

oy |
Cl N/)
@)

Y\ 1-(4-(7-clo-6-(3.,4-

[ ] diclophenyl)quinazolin-4-

Cl N o B 449,15
O yl)piperazin-1-yl)prop-2-en-1-
Cl N
J on
Cl N

[N j 2-(4-(4-acryloylpiperazin-1-
O CN N yl)-7-cloquinazolin-6- B 404,1
O N yl)benzonitril
Cl N/)
O
X
T\ 1-(4-(7-clo-6-(2,5-
diclophenyl)quinazolin-4-
cl [Nj P Y)q B | 44845
O yl)piperazin-1-yl)prop-2-en-1-
Cl

O SN
on
cl N/)

-63-




24868

Cau truc

Tén

Phuong
phép

[M+H]*

10

1-(4-(7-clo-6-(5-clo-2-
hydroxyphenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

429,25

11

1-(4-(7-clo-6-(4-clo-2-
hydroxyphenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

429,25

12

1-(4-(7-clo-6-(4-
hydroxyphenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

395,25

13

1-(4-(7-clo-6-(4-clo-2-
metoxyphenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

443,30

14

1-(4-(7-clo-6-(3-
hydroxyphenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

395,25

-64-




24868

Tén

Phuong
phap

[M+H]*

15

1-(4-(7-clo-6-(2-
hydroxyphenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

395,25

16

4-(4-(4-acryloylpiperazin-1-
yl)-7-cloquinazolin-6-

yl)benzonitril

404,3

17

1-(4-(7-clo-6-(pyridin-4-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

380,25

18

1-(4-(7-clo-6-
phenylquinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

379,25

19

3-(4-(4-acryloylpiperazin-1-
yl)-7-cloquinazolin-6-

yl)benzonitril

404,25

-65-




24868

Phuong

s& Chu tric Tén y [M+H]*
phap
Oﬁ’/\
[N 1-(4-(7-clo-6-(pyridin-3-
20 N | yl)quinazolin-4-yl)piperazin-1- B 380,25
X X )prop-2-en-1-on
N ylprop
~
Cl N
S
[N 1-(4-(7-clo-6-(thiophen-2-
21 A N yl)quinazolin-4-yl)piperazin-1- B 385,25
S N yl)prop-2-en-1-on
Cl N/)
o)
X
T\I/\ 1-(4-(5-(2-clophenyl)-4a,7a-
dihydrothieno[2,3-d]pyrimidin-
22 [Nj Y [ Ipye H 385,20
cl 4-yl)piperazin-1-yl)prop-2-en-
/ =N 1
| J -on
STON
1-(4-(7-clo-6-(2-clo-5-
flophenyl)quinazolin-4-
23 phenyl)d B 431,20
yl)piperazin-1-yl)prop-2-en-1-
on
1-(4-(6-clo-7-(2-
clophenyl)isoquinolin-1-
24 phenylisod D 412,20

yl)piperazin-1-yl)prop-2-en-1-

on

-66-




24868

Phuong

s0 Céu tric Tén y [M+H]*
phap
\N/
OW (E)-1-(4-(7-clo-6-(2-
N . .
clophenyl)quinazolin-4-
25 cl [ j e A | 47035
O N yl)piperazin-1-yl)-4-
O N (dimetylamino)but-2-en-1-on
Cl N/)
O
X
T\l/\ 1-(4-(7-clo-6-(5-
metylthiophen-2-yl)quinazolin-
26 [N] yIHOP v B 399,20
HaC 7\ 4-yl)piperazin-1-yl)prop-2-en-
S \/)N 1-on
Cl N
@)
X
T\l/\ 1-(4-(7-clo-6-(2-
clophenyl)quinolin-4-
27 Cl [Nj phenyl)q E 412,20
O yl)piperazin-1-yl)prop-2-en-1-
9
on
—
Cl N
@)
X
T\l/\ 1-(4-(5-(2-clophenyl)-7,7a-
[ ] dihydro-4aH-pyrolo[2,3-
28 N g o b .[ . J 368,25
cl N d]pyrimidin-4-yl)piperazin-1-
4 | /) yl)prop-2-en-1-on
NN
H
)
=
?B N-(1-(7-clo-6-(2-
29 N clophenyl)quinazolin-4- B 399,20

yl)azetidin-3-yl)acrylamit

-67-




24868

. . Phuong
sO Cau truc Tén "y [M+H]*
phap
@]
)J\/ 1-(3-(7-clo-6-(2-
Cl //:/N clophenyl)quinazolin-4
30 O HN , o B |399,20
SN ylamino)azetidin-1-yl)prop-2-
O en-1-on
Cl N/)
O
1-(4-(6-clo-5-(2-clophenyl)-
ol NJ«; ( | ( (2-clophenyl)
HN 1H-indazol-3-
31 N C | 41340"
O AY ylamino)piperidin-1-yl)prop-2-
Cl H en-1-on
o
X
T\ 1-(4-(7-clo-6-
[ j morpholinoquinazolin-4-
32 o/ﬁ N _ _ L 388,25
K/ N yl)piperazin-1-yl)prop-2-en-1-
oN on
=
Cl N
OY\
[N j 1-(4-(6-(2-clophenyl)-7-
33 O Cl N floquinazolin-4-yl)piperazin-1- B 397,20
N yl)prop-2-en-1-on
L,
F N
OY\
[N] 1-(4-(7-clo-6-(5-clothiophen-2-
34 /T N yl)quinazolin-4-yl)piperazin-1- B 419,15
cl S N yl)prop-2-en-1-on
Cl N/)
o |-GG
clophenyl)quinazolin-2-
35| © N N(\NJW phenyl)q . 179.1

yl)piperazin-1-yl)prop-2-en-1-

on

-68-




24868

e . Phuong
sO Cau tric Tén y [M+H]*
phap
0)
X
T\l/\ 1-(4-(7-clo-6-(2-
clophenyl)quinazolin-4-
36 Cl _ ,y?q K 410,35*
yl)piperidin-1-yl)prop-2-en-1-
L)
on
Cl N/)
)
X
T\ 1-(4-(6-clo-7-(4-
clophenyl)isoquinolin-1-
37 | o© [N phenyDiseq D | 41220
O yl)piperazin-1-yl)prop-2-en-1-
N on
cl 7
@)
X
T\l/\ 1-(4-(6-clo-7-(4-clo-2-
hydroxyphenyl)isoquinolin-1-
38 cl OH [N ydroxyphenybisod D 428,25
O yl)piperazin-1-yl)prop-2-en-1-
N on
cl 7
o
X
Y\ 1-(4-(2-amino-7-clo-6-(4-
clophenyl)quinazolin-4-
39 phenyl)d F 4283
yl)piperazin-1-yl)prop-2-en-1-
on
1-(4-(6-(4-bromophenyl)-7-
40 cloquinazolin-4-yl)piperazin-1- B 459,25

yl)prop-2-en-1-on

-69-




24868

Cau trac

Tén

Phuong
phap

[M+H]*

41

1-(4-(7-xyclopropyl-6-(4-
xyclopropylphenyl)quinazolin-
4-yl)piperazin-1-yl)prop-2-en-

1-on

425,25

42

4-(4-acryloylpiperazin-1-yl)-7-
clo-6-(4-clophenyl)quinolin-3-

cacbonitril

437,25

43

1-(4-(7-clo-6-(4-clophenyl)-2-
metoxyquinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

465,30"

44

1-acryloyl-4-(7-clo-6-(4-
clophenyl)quinazolin-4-

yl)piperazin-2-cacboxamit

454,35"

45

7-clo-6-(4-clophenyl)-4-(4-
(vinylsulfonyl)piperazin-1-

yl)quinazolin

449,25

-70-




24868

P . Phuong
s0 Céau tric Tén [M+H]*
phap
1-(4-(7-clo-6-(4-
clophenyl)quinazolin-4-yl)-2-

46 Phenyl)quinazolin-4-yD) A | 44330
(hydroxymetyl)piperazin-1-
yl)prop-2-en-1-on
1-acryloyl-4-(7-clo-6-(4-

47 clophenyl)quinazolin-4- A 438,25
yl)piperazin-2-cacbonitril
1-acryloyl-4-(7-cloquinazolin-

48 y. v 1 . A 328,2
4-yl)piperazin-2-cacbonitril
1-acryloyl-4-(6-bromo-7-

49 cloquinazolin-4-yl)piperazin-2- A 408,20
cacbonitril
1-(4-(7-clo-6-(4-clophenyl)-2-
metylquinazolin-4-

50 M 427,35

yl)piperazin-1-yl)prop-2-en-1-

on

-71-




24868

P P Phuong
so CAu truc Tén [M+H]*
phap
OY\
NC\[N j 1-acryloyl-4-(7-clo-6-
51 Vi | N (thiophen-2-yl)quinazolin-4- A 410,30
S N yl)piperazin-2-cacbonitril
Cl N/)
1-acryloyl-4-(7-clo-6-
52 phenylquinazolin-4- A 404,35
yl)piperazin-2-cacbonitril
4-(4-acryloyl-3-
33 xyanopiperazin-1-yl)-7- B 353,20
cloquinazolin-6-cacbonitril
(S)-1-acryloyl-4-(7-clo-6-(4-
54 clophenyl)quinazolin-4- A 456,30
yl)piperazin-2-cacboxamit
1-acryloyl-4-(7-clo-6-
55 xyclopropylquinazolin-4- B 368,25

yl)piperazin-2-cacbonitril

-72-




24868

. . Phuong
O Céu trac Tén [M+H]
phap
OY\
NC\[ N] 1-acryloyl-4-(7-clo-6-(4-
56 Cl O N clophenyl)-2-metylquinazolin- M 452,30
O N 4-yl)piperazin-2-cacbonitril
cl N/)\
OY\
NC.__N
1-acryloyl-4-(quinazolin-4-
57 \[N] .y _ o A 294,20
yl)piperazin-2-cacbonitril
>N
@
OY\
NC"[N ] (R)-1-acryloyl-4-(7-clo-6-(4-
58 Cl O N clophenyl)quinazolin-4- A 438,20
O N yl)piperazin-2-cacbonitril
Cl N/)
o X
NC\[N] (S)-1-acryloyl-4-(7-clo-6-(4-
59 Cl ‘ N clophenyl)quinazolin-4- A 438,25
O N yl)piperazin-2-cacbonitril
Cl N/)
1-(4-(7-clo-6-(4-
clophenyl)quinazolin-4-yl)-2-
60 phenyl)q e A 470,35

((dimetylamino)metyl)piperazi
n-1-yl)prop-2-en-1-on

-73-




24868

. . Phuong
s0 CAu truc Tén [M+H]*
phap
OY\
NC.__N
1-acryloyl-4-(6-cloisoquinolin-
61 \[Nj yloyl-4- a o D 327,20
1-yl)piperazin-2-cacbonitril
>N
cl 7
O
X
TJ:VOH 1-(4-(7-clo-6-(4-
clophenyl)quinazolin-4-yl)-2-
62 | Cl [N phenylq v A 457,35
O (2-hydroxyetyl)piperazin-1-
AN
O /N yl)prop-2-en-1-on
Cl N
O
X
T\\\ (S)-1-(4-(7-clo-6-(4-
™ TOH
clophenyl)quinazolin-4-yl)-2-
63 | C [Nj phenyl)d W A 443,30
O (hydroxymetyl)piperazin-1-
O \/)N yl)prop-2-en-1-on
Cl N
. OY\
HzN) ""[N] (R)-1-acryloyl-4-(7-clo-6-(4-
64 Cl O N clophenyl)quinazolin-4- A 456,30
O N yl)piperazin-2-cacboxamit
7
Cl N
O
X
Tl/\ (R)-1-(4-(7-clo-6-(4-
OH
clophenyl)quinazolin-4-yl)-2-
65 [ ]/\ phenyl)q ¥ A 443,35

(hydroxymetyl)piperazin-1-
yl)prop-2-en-1-on

-74-




24868

. . Phuong
sO Céau tric Tén [M+H]*
phap
(E)-4-(7-clo-6-(4-
clophenyl)quinazolin-4-yl)-1-

66 P _ yhe . v A 495,40
(4-(dimetylamino)but-2-
enoyl)piperazin-2-cacbonitril
1-(4-(6-clo-7-

henylquinazolin-4-

67 pPreny _ B 379,30
yl)piperazin-1-yl)prop-2-en-1-
on
1-(4-(6-clo-7-
xyclopropylquinazolin-4-

68 Y .p p_yq A 343,25

cl SN yl)piperazin-1-yl)prop-2-en-1-
N P on
S
[Nj/\ﬂ/ NH, 2-(1-acryloyl-4-(7-clo-6-(4-
69 | C O N o clophenyl)quinazolin-4- A 470,35
O N yl)piperazin-2-yl)axetamit
Cl N/)
NS
[NJ/\CN 2-(1-acryloyl-4-(7-clo-6-(4-
70 N clophenyl)quinazolin-4- A 452,35

yl)piperazin-2-yl)axetonitril

-75-




24868

Cau trac

Tén

Phuong
phép

[M+H]"

71

1-(4-(6-(4-
clophenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

379,30

72

1-(4-(6-clo-7-(2-
clophenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

413,25

73

1-(4-(6-clo-7-(3-
clophenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

413,3

74

1-(4-(6-clo-7-(2-
hydroxyphenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

395,25

-76-




24868

Phuong

s0 Céu tric Tén [M+H]*
phap
S
N
[ ] 1-(4-(6-clo-7-(3-
N . .
hydroxyphenyl)quinazolin-4-
7 cl SN . . A 395,25
O yl)piperazin-1-yl)prop-2-en-1-
>
SR
OH
(0]
X
T\l/\ 1-(4-(6-clo-7-
henoxyquinazolin-4-
76 [N] ’ . q. L 395,25
yl)piperazin-1-yl)prop-2-en-1-
cl N
on
(@) N/)
© X
[N] 1-(4-(6-clo-7-(2-
etylphenyl)quinazolin-4-
7 \ v p ! .)q A 407,75
Cl N yl)piperazin-1-yl)prop-2-en-1-
O O N/) on
1-(4-(6-clo-7-(4-
clophenyl)quinazolin-4-
78 phenyDa A 413,25
yl)piperazin-1-yl)prop-2-en-1-
on
1-(4-(6-clo-7-(3-
etylphenyl)quinazolin-4-
7 wiphenya A 407,30

yl)piperazin-1-yl)prop-2-en-1-

on

-77-
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5 A Phuong
s0 Cau trac Tén [M+H]*
phép
S
N
[ ] 1-(4-(6-clo-7-(piperidin-1-
80 Cl N yl)quinazolin-4-yl)piperazin-1- L 387,25
~N yl)prop-2-en-1-on
>
1-(4-(6-clo-7-(2-
flophenyl)quinazolin-4-
8 phenye A 397,25
yl)piperazin-1-yl)prop-2-en-1-
on
(E)-1-(4-(6-clo-7-
henylquinazolin-4-
82 . A 436,40
yl)piperazin-1-yl)-4-
(dimetylamino)but-2-en-1-on
1-(4-(6-clo-7-(4-
flophenyl)quinazolin-4-
83 phenya A 397,25

yl)piperazin-1-yl)prop-2-en-1-

on

-78-




24868

Phuong

sO Chu tric Tén [M+H]*
phap
O%T/\§
N
[ ] 1-(4-(6-clo-7-(3-
N flophenyl)quinazolin-4-
84 Cl X p. Y ).q A 397,25
O N yl)piperazin-1-yl)prop-2-en-1-
P
Saa St
F
OY\
N CN
[ ]/\ 2-(1-acryloyl-4-(6-clo-7-
85 - N phenylquinazolin-4- A 418,30
O SN yl)piperazin-2-yl)axetonitril
2
She
OY\
[N j 1-(4-(6-xyclopropyl-7-
henylquinazolin-4-
86 A N PR B |38575
SN yl)piperazin-1-yl)prop-2-en-1-
O O N/) on
O\\‘/\
N
[ ] 1-(4-(7-phenylquinazolin-4-
87 N yl)piperazin-1-yl)prop-2-en-1- B 345,20

on

-79-




24868

. . Phuong
s0 Cau truc Tén [M+H]*
phap
S
[N j 1-(4-(7-clo-6-
henylisoquinolin-1-
88 N phenyiised D 378,20
cl N yl)piperazin-1-yl)prop-2-en-1-
O O = on
0
s
fj N-(1-(6-clo-7-
89 N phenylquinazolin-4- B 393,25
Cl N yl)piperidin-4-yl)acrylamit
® d
S
N

[ ] 1-(4-(6-clo-T-(pyridin-3-

90 - N yl)quinazolin-4-yl)piperazin-1- B 380,25
\)N yl)prop-2-en-1-on
NS N
-
1-(4-(6-clo-7-phenylquinolin-

91 4-yl)piperazin-1-yl)prop-2-en- E 378,20

1-on

-80-
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: A Phuong
56 Cau tric Tén y [M+H]*
phap
b
N
[ ] 1-(4-(6-clo-7-(pyridin-2-
92 Cl N yl)quinazolin-4-yl)piperazin-1- B 380,25
\)N yl)prop-2-en-1-on
, N\ N/
=
s
[N 1-(4-(6-etyl-7-
henylquinazolin-4-
» ) oo B 373,75
N yl)piperazin-1-yl)prop-2-en-1-
O O N/) on
e
[Nj 1-(4-(6-clo-2-metoxy-7-
henylquinazolin-4-
> ) ’ -y ! . F 409,30
cl N yl)piperazin-1-yl)prop-2-en-1-
O O N/)\O/ on
e
[N] 1-(4-(6-clo-2-metyl-7-
henylquinazolin-4-
» ) P M 393,70
Cl SN yl)piperazin-1-yl)prop-2-en-1-
O O N/ on
O%I\l 1-(3-(6-clo-7-
NH phenylquinazolin-4-
%6 A 365,20

ylamino)azetidin-1-yl)prop-2-

en-1-on

-81-




24868

% £ Phuong
s0 Cau trac Tén [M+H]*
phap
1-(4-(6-clo-7-(2-
metoxyphenyl)quinazolin-4-
97 . ) B 409,7
yl)piperazin-1-yl)prop-2-en-1-
on
2-(4-(4-acryloylpiperazin-1-
98 yl)-6-cloquinazolin-7- B 422,30
yl)benzamit
O
1-(4-(6-clo-7-(2-
isopropylphenyl)quinazolin-4-
99 p' pyp. M B 421,35
yl)piperazin-1-yl)prop-2-en-1-
on
1-(4-(6-clo-7-(2-
triflometyl)phenyl)quinazolin-
100 ( Y p v B 447,80
4-yl)piperazin-1-yl)prop-2-en-
1-on

-82-




24868

. . Phuong
sb Céu tric Tén [M+H]*
phap
OY\
[N] 1-(4-(6-clo-7-(2,5-
diclophenyl)quinazolin-4-
101 o N ophenyla B | 44725
O N yl)piperazin-1-yl)prop-2-en-1-
Cl ‘ N/) on
Cl
OY\
[N] 1-(4-(6-clo-7-(2,4-
diclophenyl)quinazolin-4-
102 ol N .p y % B 447,30
O N yl)piperazin-1-yl)prop-2-en-1-
cLo
Cl Cl
1-(4-(6-clo-7-(2-
metoxymetyl)phenyl)quinazol
103 ( ymey )1.) yha B 423,35
in-4-yl)piperazin-1-yl)prop-2-
en-1-on
1-acryloyl-4-(6-clo-7-
104 N phenylquinazolin-4- B 422,35

yl)piperazin-2-cacboxamit

-83-




24868

, Phuong
sb Tén [M+H]*
phap
2-(4-(4-acryloylpiperazin-1-

105 yl)-6-cloquinazolin-7- B 405,20
yl)benzonitril
2-(1-acryloyl-4-(6-clo-7-(2-

106 flophenyl)quinazolin-4- B 437,30
yl)piperazin-2-yl)axetonitril
2-(1-acryloyl-4-(6-clo-7-(2-

107 etylphenyl)quinazolin-4- B 446,35
yl)piperazin-2-yl)axetonitril
1-(4-(6-clo-7-(2-

hydroxymetyl)phenyl)quinazo
108 (hydroxymetylphenyDa B 409,30

lin-4-yl)piperazin-1-yl)prop-2-

en-1-on

-84-




24868

. . Phuong
sO Cau truc Tén s [M+H]*
phap
S
NC N
/\[ ] 2-(1-acryloyl-4-(6-clo-7-(2-
109 al N clophenyl)quinazolin-4- B 452,30
N
O )N yl)piperazin-2-yl)axetonitril
~
SO
~ >l
S
NC N
/\[ ] 2-(1-acryloyl-4-(6-clo-7-(4-
110 cl N clophenyl)quinazolin-4- B 452,25
N
O /N yl)piperazin-2-yl)axetonitril
o
Cl
T
NC N
/\[ ] 2-(1-acryloyl-4-(6-clo-7-(4-
111 al \ clophenyl)quinazolin-4- B 452,25
N
O /N yl)piperazin-2-yl)axetonitril
St
Cl
S
[N] 1-(4-(6-clo-7-(2,4-
diflophenyl)quinazolin-4-
112 \ phenyDa B |4150

yl)piperazin-1-yl)prop-2-en-1-

on

-85-




24868

Phuong

s6 Chu tric Tén [M+H]*
phap
1-(4-(6-clo-7-(2,5-
diflophenyl)quinazolin-4-
13 ’ y . B 415,10
yl)piperazin-1-yl)prop-2-en-1-
on
1-(4-(6-clo-7-(4-clo-2-
flophenyl)quinazolin-4-
114 phenyl)q B 431,05
cl O SN yl)piperazin-1-yl)prop-2-en-1-
oL |
Cl F
S
[N] 1-(4-(6-clo-7-(5-clo-2-
flophenyl)quinazolin-4-
115 ) phenyl)q B 431,05
Cl N yl)piperazin-1-yl)prop-2-en-1-
Cl O O N/) on
F
OY\
[N]AOH 1-(4-(6-clo-7-
henylquinazolin-4-yl)-2-
116 N pRemvi R B 409,25

(hydroxymetyl)piperazin-1-
yl)prop-2-en-1-on

-86-




24868

. . Phuong
s Cau triic Tén [M+H]*
phap

[ j 1-(4-(6-clo-7-(4-clo-2-

hydroxyphenyl)quinazolin-4-
17 Cl ) . : ! B 429,35
O SN yl)piperazin-1-yl)prop-2-en-1-

on

1-(4-(6-clo-7-(5-clo-2-

hydroxyphenyl)quinazolin-4-
118 Y yphenylq B 429,30

yl)piperazin-1-yl)prop-2-en-1-

on

1-(4-(6-clo-7-(4-flo-2-

(triflometyl)phenyl)quinazolin-
119 yhphenylq B 465,35

4-yl)piperazin-1-yl)prop-2-en-

1-on

1-acryloyl-4-(6-clo-7-(2-
120 flophenyl)quinazolin-4- B 440,30

yl)piperazin-2-cacboxamit

-87-




24868

Phuong

s& Tén [M+H]*
phap

1-acryloyl-4-(6-clo-7-(2-
121 (triflometyl)phenyl)quinazolin- B 490,40

4-yl)piperazin-2-cacboxamit

1-(4-(6-clo-7-(5-flo-2-

hydroxyphenyl)quinazolin-4-
122 " ydroxyphenyld B | 41330

Cl N yl)piperazin-1-yl)prop-2-en-1-
F O O N/) on
OH
S
N
[ j 1-(4-(6-clo-7-(naphtalen-1-
123 o N yl)quinazolin-4-yl)piperazin-1- B 429,35
O O SN yl)prop-2-en-1-on
S
O\\‘/\
\[N] 1-(4-(6-clo-7-(2-
triflometyl)phenyl)quinazolin-

124 \ ( yhphenyla B 461,35

4-yl)-2-metylpiperazin-1-
yl)prop-2-en-1-on

-88-




24868

. . Phuong
sO Cau tric Tén [M+H]*
phap

2-(1-acryloyl-4-(6-clo-7-(2-
125 (triflometyl)phenyl)quinazolin- B 486,40

4-yl)piperazin-2-yl)axetonitril

1-(4-(6-clo-7-(2-

xyclopropylphenyl)quinazolin-
126 yelopropylphenyl)q B 419,20

4-yl)piperazin-1-yl)prop-2-en-

1-on

4-(4-acryloylpiperazin-1-yl)-6-
clo-7-(2-flophenyl)quinolin-3- G 421,30

cacbonitril

127

1-(4-(6-clo-7-(2-clo-5-

hydroxyphenyl)quinazolin-4-
128 Cl \ ’ . YP. Y B 430,10
O SN yl)piperazin-1-yl)prop-2-en-1-

/) on

-89-




24868

Cau trac

Tén

Phuong
phap

[M+H]

129

1-(4-(7-(benzo[d]oxazol-7-yl)-
6-cloquinazolin-4-yl)piperazin-

1-yl)prop-2-en-1-on

420,10

130

3-(4-(4-acryloylpiperazin-1-
yl)-6-cloquinazolin-7-

yl)benzonitril

404,10

131

3-(4-(4-acryloylpiperazin-1-
yl)-6-cloquinazolin-7-yl)-2-flo-
N,N-dimetylbenzamit

468,10

132

1-(4-(6-clo-7-(2,6-
diflophenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

415,3

-90-




24868

. . Phuong
sO Céau tric Tén [M+H]*
phap

1-(4-(6-clo-7-(4-flo-2-
hydroxyphenyl)quinazolin-4-

133 Y ) yp. yha B 413,30
yl)piperazin-1-yl)prop-2-en-1-
on
1-(4-(6-clo-7-(2-
hydroxyphenyl)quinazolin-4-

134 ) _ B 409,30
yl)-2-metylpiperazin-1-
yl)prop-2-en-1-on
1-(4-(6-clo-7-(quinolin-5-

135 yl)quinazolin-4-yl)piperazin-1- B 430,30
yD)prop-2-en-1-on
1-(4-(6-clo-7-(isoquinolin-5-

136 yl)quinazolin-4-yl)piperazin-1- B 430,35

yl)prop-2-en-1-on

-91-




24868

Cau truc

Tén

Phuong
phap

[M+H]*

137

OY\

N

)

4-(4-acryloylpiperazin-1-yl)-7-
(2-flophenyl)quinazolin-6-

cacbonitril

388,30

138

1-(4-(6-clo-7-(2-flo-6-
hydroxyphenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

413,25

139

2-(1-acryloyl-4-(6-clo-7-(2,4-
diflophenyl)quinazolin-4-
yl)piperazin-2-yl)axetonitril

454,30

140

1-(4-(6-clo-7-(5-metyl-1H-
indazol-4-yl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

433,15

-02-




24868

Cau truc

Tén

Phuong
phép

[M+H]*

141

1-(4-(6-clo-7-(2-flo-5-
(triflometoxy)phenyl)quinazoli
n-4-yl)piperazin-1-yl)prop-2-

en-1-on

481,10

142

3-(4-(4-acryloylpiperazin-1-
yl)-6-cloquinazolin-7-yl)-N-

xyclopropylbenzamit

462,20

143

1-(3-(4-(4-acryloylpiperazin-1-
yl)-6-cloquinazolin-7-yl)-4-
flophenyl)xyclopropancacbonit

ril

462,10

144

1-(4-(6-clo-7-(1H-indazol-5-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

419,25

-93-




24868

. Phuong
sb Tén [M+H]*
phap

1-acryloyl-4-(6-clo-7-(2,4-

145 diflophenyl)quinazolin-4- B 440,30
yl)piperazin-2-cacbonitril
1-acryloyl-4-(6-clo-7-(2-

146 cl N hydroxyphenyl)quinazolin-4- B 420,25

>N . . .
O ) yl)piperazin-2-cacbonitril
~
SO

1-(4-(6-clo-7-(5-xyclopropyl-
2-flophenyl)quinazolin-4-

147 'p }")q B 437,10
yl)piperazin-1-yl)prop-2-en-1-
on
1-(4-(6-clo-7-(5,6,7,8-
tetrahydronaphtalen-1-

148 B 433,20

yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

-9Y-




24868

Phuong
phap

[M+H]*

149

1-(4-(7-(3-
aminobenzo[d]isoxazol-4-yl)-
6-cloquinazolin-4-yl)piperazin-

1-yl)prop-2-en-1-on

435,30

150

1-(4-(7-(2-flophenyl)-6-
(triflometyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

431,30

151

1-(1-acryloylpiperidin-4-yl)-7-
clo-6-(2,4-
diflophenyl)quinoxalin-2(1H)-

on

430,30

152

1-(4-(6-clo-7-(1H-indazol-7-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

419,30

-05-




24868

Phuong

sb Chu tric Tén y [M+H]*
phap
S
[N] 1-(4~(6-clo-7-(2-
hydroxynaphtalen-1-
153 N YETORYRap Q 445,10
O Cl O XN yl)quinazolin-4-yl)piperazin-1-
O N/) yl)prop-2-en-1-on
OH
S
N
[ ] 1-(4-(6-clo-7-(2-
N etynylphenyl)quinazolin-4-
154 cl ynylphenyla B 403,25
O SN yl)piperazin-1-yl)prop-2-en-1-
2 on
X
3-(4-(4-acryloylpiperazin-1-
155 yl)-6-cloquinazolin-7-yl)-4- B 440,25
flobenzamit
1-(4-(6-clo-7-(2-
xyclopropylmetyl)phenyl)quin
156 (xyclopropylmetyl)phenyl)q B 43335

azolin-4-yl)piperazin-1-

yl)prop-2-en-1-on

-96-




24868

Phuong
phap

[M+H]*

157

1-(4-(7-(2-
(triflometyl)phenyl)quinazolin-
4-yl)piperazin-1-yl)prop-2-en-

1-on

413,10

158

1-(4-(6-clo-8-flo-7-(2-
flophenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

415,25

159

1-(4-(6-clo-7-(2-
flophenyl)cinnolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

397,25

160

4-(4-(4-acryloylpiperazin-1-
yl)-6-cloquinazolin-7-

yl)indolin-2-on

434,25

-97-




24868

. . Phuong
s0 Cau tric Tén [M+H]*
phap
N
N
[ j 2-(2-(4-(4-acryloylpiperazin-1-
161 Q N yl)-6-cloquinazolin-7- B 436,1
cl N
HeN O N yl)phenyl)axetamit
P

1-(4-(6-clo-7-(1H-indazol-6-

162 yl)quinazolin-4-yl)piperazin-1- B 419,3
yl)prop-2-en-1-on
1-(4-(7-(2-flophenyl)-6-
hydroxyquinazolin-4-

163 Yo A 379,25
yl)piperazin-1-yl)prop-2-en-1-
on
1-(4-(7-(2-
aminobenzo[d]oxazol-5-yl)-6-

164 N . & B [43525

cloquinazolin-4-yl)piperazin-1-

yl)prop-2-en-1-on

-08-




24868

Cau trac

Phuong
phap

[M+H]"

165

1-(4-(7-(1H-benzo[d]imidazol-
4-yl)-6-cloquinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

419,30

166

1-(4-(6-(2-
(triflometyl)phenyl)thieno|[3,2-
d]pyrimidin-4-yl)piperazin-1-
yl)prop-2-en-1-on

419,10

167

1-(4-(6-clo-7-(1H-indazol-4-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

419,30

168

2-(2-(4-(4-acryloylpiperazin-1-
yl)-6-cloquinazolin-7-

yl)phenyl)axetonitril

418,1

169

1-(4-(6-clo-7-(4-hydroxy-2-
(triflometyl)phenyl)quinazolin-
4-yl)piperazin-1-yl)prop-2-en-

1-on

463,30

-99-




24868

. . Phuong
s0 Cau tric Tén y [M+H]*
phap
OY\
N
[ N] 3-(4-(4-acryloylpiperazin-1-
170 cl SN yl)-6-cloquinazolin-7- B 396,25
| N N _ yD)pyridin-2(1H)-on
N- "0
H
o X
N
[ ] 4-(4-acryloylpiperazin-1-yl)-6-
171 o N oy | clo-7-(naphtalen-1-yDquinolin- P 453,30
O O A 3-cacbonitril
~
O
OQT/§§
[Nj 4-(4-acryloylpiperazin-1-yl)-6-
N clo-7-(2,4-
172 P 439,25
Cl O - ON diflophenyl)quinolin-3-
O N” cacbonitril
F F
OQT/\§
[ N ] 4-(4-acryloylpiperazin-1-yl)-6-
N clo-7-(2-
173 P 471,35

(triflometyl)phenyl)quinolin-3-

cacbonitril

-100-




24868

. . Phuong
SO Cau tric Tén [M+H]*
phap
N-(3-(4-(4-acryloylpiperazin-
174 1-yl)-6-cloquinazolin-7-yl)-4- B 454,10
flophenyl)axetamit
1-(2-(4-(4-acryloylpiperazin-1-
1)-6-cloquinazolin-7-
175 ¥ 1 _ B 4441
yl)phenyl)xyclopropancacbonit
ril
1-(2-(4-(4-acryloylpiperazin-1-
1)-6-cloquinazolin-7-
176 ¥ 1 B 4622
yl)phenyl)xyclopropancacboxa
mit
1-(4-(4-acryloylpiperazin-1-
177 yl)-6-cloquinazolin-7-yl)-5- T 430,20

clopyridin-2(1H)-on

-101-




24868

. . Phuong
s0 Cau tric Tén [M+H]
phap
OY\
N
[ ] N-(4-(4-(4-acryloylpiperazin-

178 N 1-yl)-6-cloquinazolin-7-yl)-5- B 464,10
metylpyrimidin-2-yl)acrylamit
1-(4-(7-(2-amino-5-
metylpyrimidin-4-yl)-6-

179 y.py _ Y)_ ) B 410,10
cloquinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on
1-(4-(6-clo-7,8'-biquinazolin-4-

180 yl)piperazin-1-yl)prop-2-en-1- B 431,10
on
1-(4-(4-acryloylpiperazin-1-

181 yl)-6-cloquinazolin-7-yl)-4- T 430,10
clopyridin-2(1H)-on

-102-




24868

. . Phuong
sO Cau tric Tén "y [M+H]*
phap
OY\
[Nj 4-(4-acryloylpiperazin-1-yl)-6-
N clo-7-(2-
182 P 419,15
Cl CN hydroxyphenyl)quinolin-3-
cacbonitril
1-(4-(7-(2-(1H-pyrazol-4-
)phenyl)-6-cloquinazolin-4-

183 g )p. Y ). 1 B 445,20

yl)piperazin-1-yl)prop-2-en-1-

on

4-(4-acryloylpiperazin-1-yl)-6-

N clo-7-(2-clo-5-
184 P 453,15
Cl O - ON hydroxyphenyl)quinolin-3-
HO O NG cacbonitril
Cl
OY\
N
[ j 1-(4-(6-clo-7-(thiophen-2-
185 ol N yl)quinazolin-4-yl)piperazin-1- B 385,10
=N yl)prop-2-en-1-on
P
== N
NS

-103-




24868

Phuong
phép

[M+H]*

186

1-(4-(6-clo-7-(2-(thiazol-2-
yl)phenyl)quinazolin-4-
yD)piperazin-1-yl)prop-2-en-1-

on

462,25

187

1-(4-(6-clo-7-(2~(thiazol-5-
yl)phenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

462,25

188

1-(4-(6-clo-7-(2-flo-5-(1H-
pyrazol-4-
yl)phenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

463,20

189

4-(4-acryloylpiperazin-1-yl)-6-
clo-7-(2-flophenyl)quinolin-3-

cacboxamit

439,60

-104-




24868

. . Phuong
s0 Cau trac Tén [M+H]*
phap
OY\
[N j 1-(4-(7-(2-amino-4-
metylpyrimidin-5-yl)-6-
190 Cl p _ i ) B 410,10
SN cloquinazolin-4-yl)piperazin-1-
N7 N/) yl)prop-2-en-1-on
BN
H,N” N
OQT/§§
[N] 1-(4-(6-clo-7-(2-metyl-5-
metylamino)phenyl)quinazoli
191 N (mety _ )p_ yha B 422,20
| Cl SN n-4-yl)piperazin-1-yl)prop-2-
O en-1-on
2-(4-(4-acryloylpiperazin-1-
192 yl)-6-cloquinazolin-7-yl)-3- B 422,10
flobenzonitril
2-(4-(4-acryloylpiperazin-1-
193 yl)-6-cloquinazolin-7-yl)-5- B 440,20

flobenzamit

-105-




24868

Phuong
Tén [M+H]*
phép

1-(4-(6-clo-7-(2-flo-6-

metoxyphenyl)quinazolin-4-
194 P B 427,15

yD)piperazin-1-yl)prop-2-en-1-

on

1-(4-(6-clo-7-(2,4-

diflophenyl)quinazolin-4-yl)-2-
195 phenylq ¥ B 439,15

etynylpiperazin-1-yl)prop-2-

en-1-on

4-(4-acryloylpiperazin-1-yl)-6-
N clo-7-(2-flo-5-
196 al CN o P 437,15
O N hydroxyphenyl)quinolin-3-
/

HO O N cacbonitril
F

2-(4-(4-acryloylpiperazin-1-
197 yl)-6-cloquinazolin-7-yl)-4- B 440,20

flobenzamit

-106-




24868

Tén

Phuong
phép

[M+H]*

198

1-(4-(7-(benzo[b]thiophen-3-
yl)-6-cloquinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

435,15

199

1-(4-(6-clo-7-(2,3-diflo-6-
metoxyphenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

445,1

200

1-(4-(6-clo-7-(2,2-
diflobenzo[d][1,3]dioxol-4-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

459,10

201

1-(4-(6-clo-7-(2,3-
dihydrobenzo[b][1,4]dioxin-5-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

437,1

-107-




24868

Cau tric

Tén

Phuong
phap

[M+H]"

202

1-(4-(6-clo-7-(2-
metoxynaphtalen-1-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

459,15

203

1-(4-(6-clo-7-(2,3-diflo-6-
hydroxyphenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

431,10

204

1-(4-(7-(2,4-diflophenyl)-6-
(triflometyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

449,15

205

5-(4-(4-acryloylpiperazin-1-
yl)-6-cloquinazolin-7-yl)-3,4-
dihydroquinolin-2(1H)-on

448,15

-108-




24868

. . Phuong
sO CAu tric Tén [M+H]*
phép

1-(4-(6-clo-7-(2,4-diflo-5-

hydroxyphenyl)quinazolin-4-
206 Y yphenylq U 431,10

yl)piperazin-1-yl)prop-2-en-1-

on

1-(4-(7-(2-clo-5-

hydroxyphenyl)-6-
207 (triflometyl)quinazolin-4- R 463,15
yl)piperazin-1-yl)prop-2-en-1-

on

1-(4-(7-(2-flo-6-

hydroxyphenyl)-6-
208 (triflometyl)quinazolin-4- R 447,20
yl)piperazin-1-yl)prop-2-en-1-

on

1-(4-(6-clo-8-flo-7-(2-

(triflometyl)phenyl)quinazolin-

209 0) 465,15

4-yl)piperazin-1-yl)prop-2-en-

1-on

-109-




24868

Cau trac

Tén

Phuong
phap

[M+H]*

210

OY\

N

)

1-(4-(6,8-diclo-7-(2-
flophenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

431,10

211

2-(4-(4-acryloylpiperazin-1-
yl)-6-(triflometyl)quinazolin-7-

yl)benzamit

456,15

212

1-(4-(6-(triflometyl)-7-(2-
(triflometyl)phenyl)quinazolin-
4-yl)piperazin-1-yl)prop-2-en-

1-on

481,20

213

2-(4-(4-acryloylpiperazin-1-
yl)-6-cloquinazolin-7-

yl)benzensulfonamit

458,10

-110-




24868

. . Phuong
s0 Cau tric Tén [M+H]"

phéap
OY\
X
[ j 1-(4-(6-clo-7-(quinolin-4-
N

214 yl)quinazolin-4-yl)piperazin-1

2

430,10
yl)prop-2-en-1-on

1-(4-(6-clo-3-etynyl-7-(2-

flophenyl)quinolin-4-
215 phenyl)q G 430,10

yl)piperazin-1-yl)prop-2-en-1-

on

1-(4-(6-clo-7-(3,6-diflo-2-

hydroxyphenyl)quinazolin-4-
216 yaroxpheny)d U 431,15

yl)piperazin-1-yl)prop-2-en-1-

on

1-(4-(6-clo-7-(2-clo-5-

hydroxyphenyl)-8-
217 Y ypheny) O 447,05

floquinazolin-4-yl)piperazin-1-

yl)prop-2-en-1-on

-111-




24868

. . Phuong
s0 Cau trac Tén [M+H]*
phap

[ j 1-(4-(7-(2-hydroxynaphtalen-
N

1-yD)-6-(triflometyl)quinazolin-
218 yh-6-( yha R 479,20

F3C O N 4-yl)piperazin-1-yl)prop-2-en-
1-on

(E)-1-(4-(6-clo-7-(2,4-

diflophenyl)quinazolin-4-
219 phenyla 0] 472,10

yl)piperazin-1-yl)-4-

(dimetylamino)but-2-en-1-on

4-(4-acryloylpiperazin-1-yl)-6-

clo-7-(2-flo-6-
220 P 437,15

hydroxyphenyl)quinolin-3-

cacbonitril

1-(4-(6-clo-7-(2,4-

diflophenyl)cinnolin-4-
221 pheny) N 415,10

yl)piperazin-1-yl)prop-2-en-1-

on

-112-




24868

Céau truc

Phuong
phép

[M+H]*

222

S
)

1-(4-(6-clo-7-(2-(1-
metylxyclopropyl)phenyl)quin
azolin-4-yl)piperazin-1-

yl)prop-2-en-1-on

433,20

223

1-(4-(6-clo-7-(1,2,3,4-
tetrahydroquinolin-5-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

434,15

224

1-(4-(6-clo-7-(2,4-
diflophenyl)-8-floquinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

433,10

225

1-(4-(6-clo-7-(2-
(triflometyl)phenyl)cinnolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

447,05

-113-




24868

Cau truc

Tén

Phuong
phap

[M+H]*

226

1-(4-(6-clo-7-(1-metyl-1H-
indazol-3-yl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

433,05

227

1-(4-(6-clo-8-flo-7-(2-flo-6-
hydroxyphenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

431,05

228

(E)-1-(4-(6-clo-7-(2-
flophenyl)quinazolin-4-
yl)piperazin-1-yl)-4-

(dimetylamino)but-2-en-1-on

454,15

229

(E)-1-(4-(6-clo-8-flo-7-(2-
flophenyl)quinazolin-4-
yl)piperazin-1-yl)-4-

(dimetylamino)but-2-en-1-on

472,15

-114-




24868

. . Phuong
S Cau tric Tén [M+H]*
phép
(E)-4-(dimetylamino)-1-(4-(8-
flo-6,7-bis(2-

230 ) 532,25
flophenyl)quinazolin-4-
yl)piperazin-1-yl)but-2-en-1-on
1-(4-(6-clo-7-(2-flo-6-
hydroxyphenyl)cinnolin-4-

231 ydroxypheny) N 413,10
yl)piperazin-1-yl)prop-2-en-1-
on
2-(4-(4-acryloylpiperazin-1-

232 yl)-6-cloquinazolin-7-yl)-3- Q 440,10
flobenzamit
1-(4-(6-clo-7-(2-hydroxy-6-
triflometyl)phenyl)quinazolin-

233 ( ylphenyhq B 463,10

4-yl)piperazin-1-yl)prop-2-en-

1-on

-115-




24868

. Phuong
s0 Tén [M+H]*
phap
1-(4-(6-clo-8-flo-7-(5-metyl-
1H-indazol-4-yl)quinazolin-4-
234 ) 0] 451,1
yl)piperazin-1-yl)prop-2-en-1-
on
1-(4-(6-clo-8-flo-7-(2-
hydroxynaphtalen-1-
235 yEroxynap _ ) 0 463,10
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on
2-(4-(4-acryloylpiperazin-1-
236 y1)-6-clo-8-floquinazolin-7- o 440,10
yl)benzamit
1-(4-(7-(5-metyl-1H-indazol-4-
1)-6-(triflometyl)quinazolin-4-
237 -6 i R 467,20

yl)piperazin-1-yl)prop-2-en-1-

on

-116-




24868

i < Phuong
s0 Cau tric Tén [M+H]*
phap

1-(4-(6-clo-7-(5-metyl-1H-
indazol-4-yl)cinnolin-4-

238 o N | 433,10
yl)piperazin-1-yl)prop-2-en-1-
on
(B)-etyl  4-(4-(6-clo-7-(2,4-
diflophenyl)quinazolin-4-

239 .p }T)q O 487,10
yl)piperazin-1-yl)-4-oxobut-2-
enoate
8-(4-(4-acryloylpiperazin-1-

240 yl)-6-cloquinazolin-7- U 446,10
yl)quinolin-2(1H)-on
(E)-2-(4-(6-clo-7-(2-
flophenyl)quinazolin-4-

241 phenyld B | 464,10

yl)piperazin-1-cacbonyl)-4-

metylpent-2-enenitril

-117-




24868

Phuong
phap

[M+H]*

242

4-(4-acryloylpiperazin-1-yl)-6-
clo-8-flo-7-(2-
flophenyl)quinolin-3-

cacbonitril

439,10

243

2-(1-acryloyl-4-(6-clo-8-flo-7-
(2-
(triflometyl)phenyl)quinazolin-
4-yl)piperazin-2-yl)axetonitril

504,10

244

1-(4-(6-clo-7-(5-metoxy-1H-
indazol-4-yl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

449,10

245

(E)-2-(4-(6-clo-7-(2-
flophenyl)quinazolin-4-
yl)piperazin-1-cacbonyl)-3-
(thiazol-5-yl)acrylonitril

505,10

-118-




24868

Cau trac

Tén

Phuong
phép

[M+H]*

246

4-(4-acryloylpiperazin-1-yl)-6-
clo-8-flo-7-(2-flo-6-
hydroxyphenyl)quinolin-3-

cacbonitril

455,15

247

1-(4-(6-clo-7-(2,4-
diflophenyl)quinazolin-4-
yl)piperazin-1-yl)-4-
hydroxybut-2-yn-1-on

443,1

248

1-(4-(6-clo-8-flo-2-(2-
hydroxyetylamino)-7-(3-
hydroxynaphtalen-1-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

AC

522,30

249

1-(4-(6-clo-7-(3-
metoxynaphtalen-1-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

459,1

-119-




24868

Cau tric

Tén

Phuong
phap

[M+H]*

250

1-(4-(6-clo-7-(2-hydroxy-
5,6,7,8-tetrahydronaphtalen-1-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

AF

449,10

251

1-(4-(6-clo-7-(3-
hydroxynaphtalen-1-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

445,10

252

1-(4-(6-clo-8-flo-7-(2-
flophenyl)quinazolin-4-yl)-2-
etynylpiperazin-1-yl)prop-2-

en-1-on

439,10

253

1-(4-(6-clo-2-(2-
(dimetylamino)etylamino)-8-
flo-7-(5-metyl-1H-indazol-4-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

AC

5374

-120-




24868

% £ Phuong
sO Cau tric Tén [M+H]*
phép

1-(4-(6-clo-2-

((dimetylamino)metyl)-8-flo-7-
254 (5-metyl-1H-indazol-4- AD 508,3
yl)quinazolin-4-yl)piperazin-1-

yl)prop-2-en-1-on

1-(4-(6-clo-7-(5,6-dimetyl-1H-

indazol-7-yl)-8-floquinazolin-
255 Q 465,1

4-yl)piperazin-1-yl)prop-2-en-

1-on

1-(4-(6-clo-8-flo-7-(3-
hydroxynaphtalen-1-

yl)quinazolin-4-yl)-2- O 4933
(hydroxymetyl)piperazin-1-

256

yl)prop-2-en-1-on

1-(4-(6-clo-8-flo-7-(5-metyl-
1H-indazol-4-yl)-2-

257 (metylamino)quinazolin-4- AC 480,2
yl)piperazin-1-yl)prop-2-en-1-

on

-121-




24868

Cau trac

Phuong
phap

[M+H]"

258

1-(4-(6-clo-7-(2-
hydroxynaphtalen-1-
yl)cinnolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

445,1

259

(E)-2-(4-(6-clo-7-(2-
flophenyl)quinazolin-4-
yl)piperazin-1-cacbonyl)-3-(4-

metyloxazol-2-yl)acrylonitril

503,2

260

4-(4-acryloylpiperazin-1-yl)-6-
clo-7-(2-hydroxynaphtalen-1-

yl)quinolin-3-cacbonitril

469,1

261

(E)-2-(4-(6-clo-7-(2-
flophenyl)quinazolin-4-
yl)piperazin-1-cacbonyl)-5-
hydroxy-4,4-dimetylpent-2-

enenitril

494.4

-122-




24868

Cau truc

Phuong
phap

[M+H]"

262

1-(4-(6-clo-7-(6-metyl-1H-
indazol-4-yl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

AF

494,3

263

(2)-4-(4-(6-clo-7-(2,4-
diflophenyl)quinazolin-4-
yl)piperazin-1-yl)-4-oxobut-2-

enenitril

440,1

264

1-(4-(6-clo-7-(5-clo-1H-
indazol-7-yl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

AF

454,1

265

2-(4-(4-acryloylpiperazin-1-
yl)-6-cloquinazolin-7-yl)-3-

hydroxybenzonitril

AF

420,1

-123-




24868

. . Phuong
sb Chu trac Tén [M+H]*
phap

1-(4-(6-clo-7-(6-clo-1H-

indazol-4-yl)quinazolin-4-
266 B 4531

yl)piperazin-1-yl)prop-2-en-1-

on

1-(4-(6-clo-7-(2-flo-5-(2-
hydroxypropan-2-

267 yl)phenyl)quinazolin-4- B 455,1
yl)piperazin-1-yl)prop-2-en-1-

on

1-(4-(6-clo-7-(6-metyl-1H-

indazol-7-yl)quinazolin-4-
268 AF | 4332

yl)piperazin-1-yl)prop-2-en-1-

on

4-(4-acryloylpiperazin-1-yl)-6-

clo-8-flo-7-(2-
269 P 487,1

hydroxynaphtalen-1-

yl)quinolin-3-cacbonitril

-124-




24868

Cau truc

Phuong
phap

[M+H]*

270

4-(4-acryloylpiperazin-1-yl)-6-
clo-7-(5-metyl-1H-indazol-4-

yl)quinolin-3-cacbonitril

457,1

271

1-(4-(8-flo-7-(2-flophenyl)-6-
(triflometyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

4492

272

1-(4-(6-clo-8-flo-7-(3-
hydroxynaphtalen-1-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

463,2

273

1-(4-(8-flo-7-(2-flo-6-
hydroxyphenyl)-6-
(triflometyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

465,2

-125-




24868

Cau truc

Tén

Phuong
phép

[M+H]"

274

1-(4-(6-clo-8-flo-7-(6-metyl-
1H-indazol-7-yl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

451,2

275

1-(4-(6-clo-8-flo-7-(4-flo-2-
(triflometyl)phenyl)quinazolin-
4-yl)piperazin-1-yl)prop-2-en-

1-on

483,2

276

1-(4-(7-(3-(1H-pyrazol-5-
yl)phenyl)-6-cloquinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

445,2

277

1-(4-(6-clo-7-(3,6-diflo-2-
hydroxyphenyl)-8-
floquinazolin-4-yl)piperazin-1-

yl)prop-2-en-1-on

449,1

-126-




24868

Cau tric

Tén

Phuong
phap

[M+H]*

278

1-(4-(6-clo-8-flo-7-(2-(2-
hydroxypropan-2-
yl)phenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

455,2

279

1-(4-(7-(2-flo-6-
hydroxyphenyl)-6-
(triflometyl)cinnolin-4- -
yl)piperazin-1-yl)prop-2-en-1-

on

4472

280

1-(4-(6-clo-7-(2,4-diflo-6-
hydroxyphenyl)-8-
floquinazolin-4-yl)piperazin-1-

yl)prop-2-en-1-on

449,1

281

1-(4-(6-clo-8-flo-7-(2-flo-5-
(1H-imidazol-4-
yl)phenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

4812

-127-




24868

Cau truc

Phuong
phap

[M+H]"

282

(E)-2-(4-(6-clo-8-flo-7-(2-flo-
6'hydf0xyphenyl)quinazolin-4-
yl)piperazin-1-cacbonyl)-4-

metylpent-2-enenitril

498,2

283

(E)-2-(4-(6-clo-8-flo-7-(2-flo-
6-hydroxyphenyl)quinazolin-4-
yl)piperazin-1-cacbonyl)-3-
(thiazol-5-yl)acrylonitril

539,2

284

(E)-2-(4-(6-clo-8-flo-7-(2-flo-
6-hydroxyphenyl)quinazolin-4-
yl)piperazin-1-cacbonyl)-3-
(pyridin-2-yl)acrylonitril

533,2

285

4-(4-acryloylpiperazin-1-yl)-6-
clo-8-flo-7-(2-
(triflometyl)phenyl)quinolin-3-

cacbonitril

489,2

-128-




24868

. . Phuong
sO Cau tric Tén [M+H]*
phap
1-(4-(6,8-diclo-7-(2-
metoxynaphtalen-1-
286 ) P ) ) ) \Y% 4941
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on
1-(4-(6-clo-8-flo-7-(2-metoxy-
6-metylphenyl)quinazolin-4-
287 ) P _ yha Q 441,2
yl)piperazin-1-yl)prop-2-en-1-
on
1-(4-(6-clo-8-flo-7-(1H-indol-
288 ol N 3-yl)quinazolin-4-yl)piperazin- Q 436,1
O O ~N 1-yl)prop-2-en-1-on
J
N
HN F
O%T/§§
[N] 1-(4-(6-clo-7-(2-clo-6-
hydroxyphenyl)-8-
289 o \ ydroxyphenyl-8- 0 |4480
HO O N floquinazolin-4-yl)piperazin-1-
N/) yl)prop-2-en-1-on

-129-




24868

Phuong
phép

[M+H]"

290

1-(4-(6-clo-7-(2-clo-6-
metylphenyl)-8-floquinazolin-
4-yl)piperazin-1-yl)prop-2-en-

1-on

427,1

291

4-(4-acryloylpiperazin-1-yl)-6-
clo-8-flo-7-(3-
hydroxynaphtalen-1-

yl)quinolin-3-cacbonitril

487,1

292

1-(4-(7-(2,4-diflophenyl)-8-flo-
6-metylquinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

Al

413,2

293

4-(4-acryloylpiperazin-1-yl)-6-
clo-8-flo-7-(5-metyl-1H-
indazol-4-yl)quinolin-3-

cacbonitril

475,2

-130-




24868

Tén

Phuong
phép

[M+H]*

294

2-(1-acryloyl-4-(6-clo-8-flo-7-
(5-metyl-1H-indazol-4-
yl)quinazolin-4-yl)piperazin-2-
yl)axetonitril

490,2

295

(E)-1-(4-(6-clo-8-flo-7-(5-
metyl-1H-indazol-4-
yl)quinazolin-4-yl)piperazin-1-
yl)-4-(dimetylamino)but-2-en-

1-on

508,2

296

1-(4-(7-(2,4-diflophenyl)-6,8-
difloquinazolin-4-yl)piperazin-

1-yl)prop-2-en-1-on

417,22

297

1-(4-(6,8-diflo-7-(5-metyl-1H-
indazol-4-yl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

435,3

298

1-(4-(6,8-diflo-7-(6-metyl-1H-
indazol-7-yl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

435,3

-131-




24868

Phuong
phap

[M+H]"

299

1-(4-(6,8-diflo-7-(2-flo-6-
hydroxyphenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

415,3

300

1-(4-(6-clo-7-(5-metyl-1H-
indazol-4-yl)-2-
(tetrahydrofuran-3-
yloxy)quinazolin-4-
yDpiperazin-1-yl)prop-2-en-1-

on

519,3

301

(E)-1-(4-(6-clo-8-flo-7-(2-flo-
6-hydroxyphenyl)quinazolin-4-
yl)piperazin-1-yl)-4-

(dimetylamino)but-2-en-1-on

488,2

302

1-(4-(6-clo-8-metoxy-7-(5-
metyl-1H-indazol-4-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

463,3

-132-




24868

Tén

Phuong
phép

[M+H]"

303

1-(4-(6,8-diclo-7-(2-
hydroxynaphtalen-1-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

479,1

304

1-(4-(6-clo-8-flo-7-(5-metyl-
1H-indazol-4-yl)-2-(1H-
pyrazol-4-yl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

AG

517,0

305

1-(4-(7-(5-metyl-1H-indazol-4-
yl)-6-(triflometyl)cinnolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

467,2

306

1-(4-(6-clo-7-(2,4-
diflophenyl)-8-
metoxyquinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

4452

-133-




24868

Cau truc

Tén

Phuong
phap

[M+H]*

307

1-(4-(6-clo-7-(5-(diflometyl)-
2-flophenyl)-8-floquinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

461,2

308

4-(4-acryloylpiperazin-1-yl)-6-
clo-8-flo-7-(6-metyl-1H-
indazol-7-yl)quinolin-3-

cacbonitril

475,1

309

1-(4-(6-clo-8-flo-7-(5-metyl-
1H-indazol-4-yl)-2-(1H-
pyrazol-5-yl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

AG

517,1

310

(E)-6-clo-4-(4-(4-
(dimetylamino)but-2-
enoyl)piperazin-1-yl)-8-flo-7-
(3-hydroxynaphtalen-1-

yl)quinolin-3-cacbonitril

5442

-134-




24868

Phuong
Tén [M+H]*
phap

(E)-4-amino-1-(4-(6-clo-8-flo-

7-(5-metyl-1H-indazol-4-
311 O 480,2

yl)quinazolin-4-yl)piperazin-1-
yl)but-2-en-1-on

1-(4-(6-clo-7-(5-metyl-1H-
indazol-4-yl)-2-

312 (metylamino)quinazolin-4- F 462,3
yl)piperazin-1-yl)prop-2-en-1-

on

1-(4-(6-clo-7-(2-flo-6-
hydroxyphenyl)-8-

313 metoxyquinazolin-4- Z 4432
yl)piperazin-1-yl)prop-2-en-1-

on

1-(4-(6-clo-2-(2-

(dimetylamino)etoxy)-7-(5-
314 metyl-1H-indazol-4- F 520,4
yl)quinazolin-4-yl)piperazin-1-

yl)prop-2-en-1-on

(E)-1-(4-(6-clo-8-flo-7-(5-

metyl-1H-indazol-4-
31 O 481,3

yl)quinazolin-4-yl)piperazin-1-
yl)-4-hydroxybut-2-en-1-on

-135-




24868

Cau trac

Tén

Phuong
phap

[M+H]*

316

DS
)

1-(4-(6-clo-7-(5-metyl-1H-
indazol-4-yl)-2-(tetrahydro-
2H-pyran-3-yloxy)quinazolin-
4-yl)piperazin-1-yl)prop-2-en-

1-on

533,3

317

(E)-6-clo-4-(4-(4-
(dimetylamino)but-2-
enoyl)piperazin-1-yl)-8-flo-7-
(5-metyl-1H-indazol-4-

yl)quinolin-3-cacbonitril

5323

318

1-(4-(6-clo-7-(2-flo-6-
hydroxyphenyl)-5-
(triflometyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

481,1

319

1-(4-(2-amino-6-clo-7-(5-
metyl-1H-indazol-4-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

448,2

320

1-(4-(6-clo-8-flo-7-(5-metyl-
1H-indazol-4-yl)quinazolin-4-
yl)-2-(hydroxymetyl)piperazin-
1-yl)prop-2-en-1-on

481,2

-136-




24868

Cau truc

Tén

Phuong
phép

[M+H]*

321

1-(4-(6-clo-7-(2,4-
diflophenyl)-8-
hydroxyquinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

431,1

322

1-(4-(6-clo-8-flo-7-(5-metyl-
1H-indazol-4-yl)-2-(1-metyl-
1H-pyrazol-4-
ylamino)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

546,2

323

1-(4-(6-clo-2-(2-
(dimetylamino)etoxy)-8-flo-7-
(5-metyl-1H-indazol-4-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

538,2

324

1-(4-(6-clo-8-flo-7-(3-metyl-
1H-indazol-7-yl)quinazolin-4-
yD)piperazin-1-yl)prop-2-en-1-

on

451,1

-137-




24868

Cau trac

Tén

Phuong
phap

[M+H]"

325

(E)-1-(4-(6-clo-8-flo-7-(3-
hydroxynaphtalen-1-
yl)quinazolin-4-yl)piperazin-1-
yl)-4-(dimetylamino)but-2-en-

1-on

520,3

326

4-(4-acryloylpiperazin-1-yl)-6-
clo-7-(5-metyl-1H-indazol-4-
yl)quinolin-2(1H)-on

AB

448,2

327

1-(4-(6-clo-8-flo-7-(5-metyl-
1H-indazol-4-yl)quinazolin-4-
yl)-2-metylpiperazin-1-
yl)prop-2-en-1-on

465,2

328

(E)-1-(4-(6-clo-8-flo-7-(3-
hydroxynaphtalen-1-
yl)quinazolin-4-yl)piperazin-1-
yl)but-2-en-1-on

4717,2

-138-




24868

Cau truc

Tén

Phuong
phap

[M+H]

329

OT\
Cy

1-(4-(6-clo-2-(3-
(dimetylamino)propoxy)-7-(5-
metyl-1H-indazol-4-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

534,3

330

1-(4-(6-clo-7-(5-metyl-1H-
indazol-4-yl)-2-
(tetrahydrofuran-3-
ylamino)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

518,3

331

1-(4-(6-clo-8-flo-7-(5-flo-1H-
indazol-4-yl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

455,1

332

1-(4-(6-clo-8-flo-7-(5-metyl-
1H-indazol-4-yl)-2-(thiazol-5-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

AG

534,1

333

(E)-1-(4-(6-clo-8-flo-7-(5-
metyl-1H-indazol-4-yl)-2-
(thiazol-5-yl)quinazolin-4-
yl)piperazin-1-yl)-4-

(dimetylamino)but-2-en-1-on

AG

591,1

-139-




24868

Cau trac

Tén

Phuong
phap

[M+H]

334

(R)-1-(4-(6-clo-8-flo-7-(5-
metyl-1H-indazol-4-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

451,2

335

(E)-4-amino-1-(4-(6-clo-8-flo-
7-(3-hydroxynaphtalen-1-
yl)quinazolin-4-yl)piperazin-1-
yl)but-2-en-1-on

492,2

336

4-(4-acryloyl-3-
metylpiperazin-1-yl)-6-clo-§8-
flo-7-(5-metyl-1H-indazol-4-

yl)quinolin-3-cacbonitril

489,2

337

1-(4-(6-clo-7-(3-
(diflometyl)naphtalen-1-yl)-8-
floquinazolin-4-yl)piperazin-1-

yl)prop-2-en-1-on

497,2

-140-




24868

Cau trac

Tén

Phuong
phéap

[M+H]*

338

1-(4-(6-clo-2-(dimetylamino)-
8-flo-7-(5-metyl-1H-indazol-4-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

AC

4944

339

1-(4-(6-clo-2-(3-
(dimetylamino)propoxy)-8-flo-
7-(5-metyl-1H-indazol-4-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

552,2

340

1-(4-(6-clo-8-flo-7-(3-flo-5-
metyl-1H-indazol-4-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

AH

469,1

341

1-(4-(6-clo-2-(2-
(dimetylamino)etoxy)-8-flo-7-
(2-flo-6-
hydroxyphenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

518,2

342

1-(4-(6-clo-8-flo-7-(5-metyl-
1H-indazol-4-yl)-2-(2-
morpholinoetoxy)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

580,2
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Phuong

56 Céu tric Tén [M+H]*
phap
OY\
[Nj 1-(4-(6-clo-5-flo-7-(2-flo-6-
hydroxyphenyl)quinazolin-4-
343 PN ydroxyphenyla AD | 4312
HOCI O N yl)piperazin-1-yl)prop-2-en-1-
S OaSN.
F
NS
N
[ j 1-(4-(6-clo-2-(dimetylamino)-
N 8-flo-7-(3-hydroxynaphtalen-1-
344 Cl N ) AC 506,3
O O N yl)quinazolin-4-yl)piperazin-1-
/)\ e
O N ’I‘ yl)prop-2-en-1-on
F
OH
O%
N 1-(4-(6-clo-8-flo-7-(3-
[ N j hydroxynaphtalen-1-yl)-2-
345 Cl NN (metylamino)quinazolin-4- AC 4922
O O N/)\ N yl)piperazin-1-yl)prop-2-en-1-
O F : on
1-(4-(6-clo-8-flo-7-(3-
hydroxynaphtalen-1-
346 yl)quinazolin-4-yl)-2- O 520,2

((dimetylamino)metyl)piperazi
n-1-yl)prop-2-en-1-on
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Cau trac

Tén

Phuong
phap

[M+H]*

347

1-(4-(6-clo-8-flo-7-(5-metyl-
1H-indazol-4-yl)-2-
(tetrahydrofuran-3-
ylamino)quinazolin-4-
yD)piperazin-1-yl)prop-2-en-1-

on

AC

536,3

348

OH

1-(4-(6-clo-7-(3-
hydroxynaphtalen-1-yl)-8-
metoxyquinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

475,3

349

1-(4-(6-clo-8-flo-7-(3-
hydroxynaphtalen-1-yl)-2-(1-
(2,2,2-trifloetyl)pyrolidin-3-
ylamino)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

AC

629,3

350

1-(4-(7-(5-metyl-1H-indazol-4-
yl)-6-(triflometyl)cinnolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

4673
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Cau truc

Tén

Phuong
phép

[M+H]*

351

1-(4-(7-(3-hydroxynaphtalen-
1-y)-6-(triflometyl)cinnolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

479,2

352

1-(4-(6-clo-8-flo-2-(2-(1-
metyl-1H-imidazol-2-
yl)etylamino)-7-(5-metyl-1H-
indazol-4-yl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

575,2

353

(S)-1-(4-(6-clo-8-flo-7-(2-flo-

yl)piperazin-1-yl)prop-2-en-1-

on

6-hydroxyphenyl)quinazolin-4-

431,2

354

1-(4-(6-clo-8-flo-7-(5-metyl-
1H-indazol-4-y1)-2-(1-(2,2,2-
trifloetyl)pyrolidin-3-
ylamino)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

AC

617,3
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Cau truc

Tén

Phuong
phép

[M+H]*

355

1-(4-(6-clo-2-(2-
(dimetylamino)etylamino)-8-
flo-7-(3-hydroxynaphtalen-1-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

AC

549,3

356

1-(4-(6-clo-8-flo-7-(5-metyl-
1H-indazol-4-yl1)-2-(2,2,2-
trifloetylamino)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

AC

548,3

357

1-(4-(6-clo-8-flo-7-(5-metyl-
1H-indazol-4-y1)-2-(3-
morpholinopropoxy)quinazolin
-4-yl)piperazin-1-yl)prop-2-en-

1-on

594,2

358

1-(4-(6-clo-8-flo-7-(5-metyl-
1H-indazol-4-yl)-2-(2-
(pyrolidin-1-
yl)etoxy)quinazolin-4-
yDpiperazin-1-yl)prop-2-en-1-

on

564,2
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Cau trac

Tén

Phuong
phap

[M+H]*

359

1-(4-(6-clo-8-flo-7-(6-flo-3-
metyl-1H-indazol-7-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

469,1

360

1-(4-(6-clo-8-flo-7-(3-
hydroxynaphtalen-1-yl)-2-(1-
metylpyrolidin-3-
ylamino)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

AC

561,4

361

1-(4-(6-clo-2-((2-
(dimetylamino)etyl)(metyl)ami
no)-8-flo-7-(3-
hydroxynaphtalen-1-
yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

AC

563,4

362

1-(4-(6-clo-7-(2-
((dimetylamino)metyl)-6-
flophenyl)-8-floquinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

472,3
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. . Phuong
sO CAu truc Tén [M+H]*
phap

1-(4-(6-clo-8-flo-7-(5-metyl-
1H-indazol-4-yl)-2-(1-

metylpiperidin-4-

363 AC 563,4

ylamino)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

1-(4-(6-clo-8-flo-7-(3-
hydroxynaphtalen-1-yl)-2-
(3,3,3-

triflopropylamino)quinazolin-

364 AC 560,30

4-yl)piperazin-1-yl)prop-2-en-

1-on

1-(4-(6-clo-8-flo-7-(5-metyl-
1H-indazol-4-yl)-2-

(tetrahydro-2H-pyran-4-

365 AC 550,30

ylamino)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

[ ] N-(2-(4-(4-acryloylpiperazin-

1-y1)-6-clo-8-flo-7-(5-metyl-
366 ¥ ( d AC 552,35

1H-indazol-4-yl)quinazolin-2-
yloxy)etyl)axetamit
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Cau truc

Tén

Phuong
phép

[M+H]*

367

1-(4-(6-clo-2-(2-
(dimetylamino)etoxy)-8-flo-7-
(5-metyl-1H-indazol-4-
yl)quinazolin-4-yl1)-2-
metylpiperazin-1-yl)prop-2-en-

1-on

552,30

368

1-(4-(6-clo-8-flo-7-(6-flo-1H-
indazol-7-yl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

455,1

369

1-(4-(6-clo-8-flo-2-(2-(1-
metyl-1H-imidazol-2-
yl)etoxy)-7-(5-metyl-1H-
indazol-4-yl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

575,2

370

(R)-1-(4-(6-clo-8-flo-7-(2-flo-
6-hydroxyphenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

431,2
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. . Phuong
sO Cau tric Tén [M+H]*
phap

1-(4-(6-clo-2-((2-
(dimetylamino)etyl)(metyl)ami
no)-8-flo-7-(5-metyl-1H-

indazol-4-yl)quinazolin-4-

371 AC 551,35

yl)piperazin-1-yl)prop-2-en-1-

on

1-(4-(6-clo-8-flo-7-(5-metyl-
1H-indazol-4-y1)-2-(1-

metylpyrolidin-3-

372 AC 549,30

ylamino)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

1-(4-(6-clo-8-flo-7-(5-metyl-
1H-indazol-4-y1)-2-(2-(4-

metylpiperazin-1-

373 F 593,30

yl)etoxy)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-

on

1-(4-(6-clo-2-(2-

(dimetylamino)etoxy)-8-flo-7-
374 (3-hydroxynaphtalen-1- F 550,25
yl)quinazolin-4-yl)piperazin-1-

yl)prop-2-en-1-on
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. . Phuong
sO Cau tric Tén [M+H]*
phap
1-(4-(6-clo-8-flo-7-(5-metyl-
1H-indazol-4-yl)-2-(1-metyl-
1H-pyrazol-4-
375 ) ) F 547,25
yloxy)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-
on
4-(4-acryloylpiperazin-1-yl)-6-
clo-8-flo-7-(3-
376 Al 488,15
hydroxynaphtalen-1-
yl)quinazolin-2-cacbonitril
* [M+Na]*
+ [M-HJ
#[M]

M®bi mot hop chét trong bang 1 dugc didu ché va phén tich bang phuong phap
phé khdi va/hodc phwong phép 'H NMR. Dit liéu phé khdi thuc nghiém dugc bao gdbm
trong bang 1 néu trén. Céc phuong thirc téng hop minh hoa durgc mo ta chi tiét hon dudi
day va trong phan vi du. Phuong phép chung ma cac hop chit c6 thé dugc didu ché bang
phuong phap nay dugc dua ra duéi day va duoc chi rd trong bang 1 & trén.

C6 thé hiéu réng, trong ph?ln mo ta nay, su két hgp cta céc phﬁn ttr thé va/hodc
c4c bién thé cta cac cong thirc md ta c6 thé dugc phép chi khi ndo nhitng su két hop
nhu vay din dén cac hop chat 6n dinh.

Ciing dugc thdy 15 boi ngudi ¢6 hidu biét trung binh trong linh vuc ring, trong
céc quy trinh diéu ché hop chit dugc md ta & ddy, nhom chirc ciia cac hop chét trung

gian co thé cin duoc bao vé bang cac nhém bao vé thich hgp. Nhém chirc nhu vay bao
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gbm, nhung khong bi gidi han bdi, hydroxy, amino, mercapto va axit cacboxylic. Cac
nhém bao vé thich hop cia hydroxy bao gdm trialkylsilyl hoic diarylalkylsilyl (vi du, z-
butyldimetylsilyl, ~-butyldiphenylsilyl hodc trimetylsilyl), tetrahydropyranyl, benzyl, va
nhém bdo vé tuong tu. Cac nhém bdo v¢ thich hop cua amino, amidino va guanidino
bao gdm r-butoxycacbonyl, benzyloxycacbonyl, va nhém béo vé teong ty. Cac nhém
bao vé thich hop ciia mercapto bao gdbm -C(0)-R” (trong d6, R” 1a alkyl, aryl hodc
arylalkyl), p-metoxybenzyl, trityl va nhém bao vé twong tu. Cac nhom bao v€ thich hop
clia axit cacboxylic bao gdm alkyl, aryl hoic arylalkyl este. Cac nhom bao vé dugc bd
sung hoic loai bé tlly y tuan theo cac k¥ thuat chuén, cac k§ thuat nay da biét ddi voéi
ngudi ¢6 hiéu biét trung binh trong linh vuc va nhu duge md ta & day. Viée st dung
nhém bao vé duge mo ta chi tiét trong tai li€u ctia tac gia Green, T.W. and P.G.M. Wutz,
Protective Groups in Organic Synthesis (1999), 3rd Ed., Wiley. Mot ngudi c6 hiéu biét
trung binh trong linh vuc s& hiéu ring, nhom bao vé ciing ¢ thé 14 nhwa polyme nhu

nhya Wang, nhya Rink hodc nhya 2-clotrityl-clorua.

C6 thé duge nhan thirc rd boi ngudi ¢6 hidu biét trung binh trong linh vue, mic
di cac dan xuét dugce bao vé nhu vay cua hop chét theo sang ché c6 thé khong c6 duoc
hoat tinh duoc 1y nhu véy, song ching c6 thé duoc ding cho dong vat c6 via va sau d6
dugc chuyén hoa trong co thé dé tao ra hop chét theo sang ché ¢6 hoat tinh duoc Iy. Do
do, cac dan xudt ndy c6 thé duoc mo ta 14 “cac tién duoc chat”. TAt ca cac tién dugc chét

ctia hop chit theo sang ché déu dugc bao gdm trong pham vi bao hd cuia sang ché.

Ngoai ra, tit ca cac cac hop chit theo sang ché ma ton tai & dang kiém hodc axit
tu do c6 thé duge chuyén dbi thanh mudi duoc dung cua ching nho xir Iy bang kiém
hoic axit vd co hodc hitu co thich hop biang cac phwong phéap da biét ddi véi ngudi co
hiéu biét trung binh trong linh virc. Cac mudi ctia hop chét theo sang ché c6 thé duogc

chuyén dbi thanh dang kiém hoic axit tu do ctia ching bang cac k§ thuat chuén.

Céc so dd phan tmg chung sau ddy minh hoa cho cac phuong phap diéu ché hop

chét minh hoa ctia hop chét ¢ cong thire (I):
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3b
R3a m?2 /LZ/E
R! G
) W, 1 1
= .G
ATz

@
hoac mudi duge dung, chét hd bién hodc chat déng phan lap thé ctia no, trong dé R,
R?2 R32 R3® R* R*® G!, G2, L), L2, m',m? A, B, W, X, Y, Z va E nhu duoc x4c dinh
& trén. Pé dé dang minh hoa, nhiéu so dd dudi ddy minh hoa gbc “R?”. Géc R2 duogc du
dinh bao gdm gbc bat ky trong sé cac gbc R22, R% hoic R%. C6 thé hiéu ring, ngudi c¢6
hiéu biét trung binh trong linh vic ¢6 kha ning tao ra cac hop chit nay bing phwong
phép tuong tu hoic bang cach két hop véi cac phuong phéap khac da biét dbi voi nguoi
¢6 hiéu biét trung binh trong linh vuc. Ciing c6 thé hiéu ring, nguoi c6 hiéu biét trung
binh trong linh vuc s€ ¢ kha ndng tao ra, theo cach tuong tu nhu md ta dudi day, cac
hop chét c¢6 cong thirc (T) khac khdng dugc minh hoa mdt cach cu thé dudi ddy bing
cach sir dung cac thanh phan khoi dau thich hop va thay dbi cac thong sb ctia qua trinh
tbng hop khi can thiét. No6i chung, cac thanh phan khéi dau c6 thé thu dugc tir cac ngudn
nhu Sigma Aldrich, Lancaster Synthesis, Inc., Maybridge, Matrix Scientific, TCI, and
Fluorochem USA, v.v.. hoic dugc tdng hop theo cac ngudn di biét ddi v6i chuyén gia
trong linh vuc (vi du, xem trong tai liéu Advanced Organic Chemistry: Reactions,
Mechanisms, and Structure, 5th edition (Wiley, December 2000)) hoic dugc diéu ché

theo nhu md ta trong sang ché nay.
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So do phan vng chung 1
(8] \O . CH
B{\ = - 1Ry R! H ; R\ x
e
-/‘/\NH- lién hop Susuky i/ ~ hode Formanudim axetae, FtOH h‘/ P N,)
R? ‘ o R? NH:  hodc Trumety] Orthotormat. R4
Al A2 ?\'H“(L\t. MO A3
R .
R m? Bog
S 0 et

Ci KN 'g;c Rl:‘ N R-i.’:

. . R,
SOCH, DME, hoy luu q\fl\l R R'\\ A\ HCL trong McOH
i e n - i B . N
hodc POCH, PCh, hin luy VP N Kicm [ [P J
RE

hodc POC,, R?

Ad A5
I-Cl 0 R'
frH o=
RUEEN € e Rm)\)\o l
RITN, R R? R "‘? &
. N J— RiEEN _ERa
E NN Cr ? R:ii N R4
! > /) Rz:’\/k H R’
RZ/ N R © E\\ N
AB o /. N’)
O\‘ ,CI R: AT
Ci'/\"’s"b

Céc phuong 4n vé hop chit ¢6 cong thirc (I) (vi du, hop chit A-7) c¢6 thé dugc
didu ché theo so dd phan tmg chung 1 (“Phuong phap A™), trong d6 R!, R R R,
R* R*® R’ R!, Q, m' va m? nhu duoc x4c dinh & trén trong ban mo ta nay. Nhu duogc
thé hién trong so d6 phan tmg chung 1, hop chit c6 cong thirc A-1 c¢6 thé mua duoc tir
cac ngudn thuong mai hodc duge diéu ché theo cac phuong phép da biét ddi v6i ngudi
¢6 k§ ning trung binh trong linh virc. Phan tmg ctia hop chit A-1 trong diéu kién phan
ttng Suzuki tao ra hop chit A-2. Phan mg ctia hop chét c6 cong thirc A-2 véi formamit
hodic cic chdt phan tng thich hop khac, nhu formamidin axetat hoic trimetyl
orthoformat, tao ra quinazolin ¢ cong thirc A-3. Hop chét A-3 duoc clo héa trong diéu
kién thich hop (vi du, SOCl,, POCI3/PCls hodc POCI3) dé tao ra cloginazolin A-4. Phan
ng ctia hop chit A-4 vé6i di vong dugc bao vé thich hop trong diéu kién kiém tao ra
hop chét A-5. Nhém bao vé thich hgp bao gbdm butyloxycacbonyl (BOC) nhur dugc md
ta trong so dd phan ing chung 1, cling nhu cdc nhém bao vé khac da biét trong linh vuc.

Phan tng loai bo bao vé cta hop chit A-5 dugc tiép theo bing phan ing axyl hoa bing
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clorua axit (hodc sulfonyl clorua) hodc axit va cac chit phan ting hoat héa thich hop tao

ra hop chit A-7.

So' dé phan vng chung 2
p g g
OH
™\ - Bry Br i
[ = 0O HCONH, [ NXr”"SN  SOCly, DMF, hoi hru N XN
hodic Formamidin axetat, ECOH Nig POCI3, PCls, hoi lu’u E// /)
hodc Trimetyl Orthoformat, R2 POCI3, hdi luwu R2 N
A NH,OAc, MeOH B-1
B-2
3b
o B
RY mz. Boc 7%
HN*ﬁ\leb R3a R
R4 Br\ NN R'B(OH), A
. —_— 5
kiém E/ > /) lién hgp Suzuki
R? N
B-3

Theo cach khéc, cac phwong 4n v& hop chét co cong thire (I) (vi du, hop chét A-
7) ¢6 thé duge diéu ché theo so dd phan ting chung 2 (“Phuong phép B*), trong d6 R,
R2, R, R%® R* R* R’ R!, Q, m' va m? nhu duoc xac dinh & trén trong ban md ta
nay. Hop chét c6 cong thirc A-1 duoc didu ché hodc duoc mua nhu duge md ta & trén.
Viée xtt 1y hop chét A-1 biang formamit hodc cic chét phan tmg thich hop khéic, nhu
formamidin axetat hodc trimetyl orthoformat, tao ra quinazolin c6 cong thirc B-1. Sau
d6, hop chit B-1 ¢6 thé dugc clo hoa dé tao ra hop chit B-2 va dwoc phan tng véi di
vong dugc bao vé thich hop trong diéu kién kiém dé tao ra hgp chit B-3 nhu dugc md
ta & trén trong phuong phap A. Sau dd, phan tng lién hgp Suzuki tao ra hop chét A-5
ma hop chét nay c6 thé duoc chuyén ddi thanh hop chit A-7 nhu duge md ta trong
phuong phap A néu trén.
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So do phan ving chung 3
3
RaaR :‘2 Boc
w9 " 0 " cl PG '
°N b
E\\ ¢ NHoNHTSs H\ Xy “NHNHTs ~ SOCI, E\\ NNHTs  H gea X
o toluen Z [ 2 A ’
R{ cl R{ Cl 2/ cl kigm
c-1 c-2 c-3
R10
R3b R3b
R3a mfj,Boc Raaﬁ'rg’aoc \ RQ\I)
v}
1 1 3aR 2
R! F>G‘N n}%::n R? PG\N r[r'\:“b — R mN/Q
4 B —————EE————
[\\ \N R NaOH H\:il/\g‘l R 1 HN rg:‘m
3 g R
SN THF/H,0 /N X R?
R? Ts 2 H E N
C-5 AN
C-4 R? H
c-6

Céc phuong an khac vé& hop chét c6 cong thirc (I) (vi du, hgp chit C-6) co thé
dugc didu ché theo so dd phan tng chung 3 (“Phuong phap C”), trong d6 R, R?, R®,
R3b, R* R* R’ R, Q, m' va m? nhu dugc xac dinh & trén trong ban mo ta nay. Nhu
dugc thé hién trong so dd phan tung chung 3, hop chét ¢ cong thire C-1, hop chét nay
c6 thé mua duoc tir cac ngudn thuwong mai hoic duge didu ché theo cac phuong thirc da
biét, dugc phan tng v6i tosyl hydrazin dé tao ra hop chit C-2. Sau d6, qua trinh clo héa
hop chét C-2 bang (cac) chét phan tng thich hop, nhu thionyl clorua, tao ra hgp chét C-
3 ma hop chét nay c6 thé duoc phan tng trong diéu kién kiém véi di vong dugc bao vé
thich hgp (PG = nhém bao vé hodc Ci-Cealkyl) dé tao ra indazol C-4. Nhém tosyl dugc
loai ra khoi hop chit C-4 nho xir 1y bang natri hydroxit trong THF/H,0 dé tao ra hop
chit C-5. Sau d6, viéc loai bd nhém bao vé nito va axyl héa hoic thioaxyl héa nhu duge

md ta trong phwong phap A tao ra hop chat mong mubn C-6.
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So do phdn ting chung 4
~ O O~
Br\ CHO \[ [ J
H/j /j/\ TsCI
R? Amin hoa kha lem
D-1 03 3
b
o R3aR m2 Boc
Br, N
Ry N 1
AICl, E\ N mCPBA _PoCl, HN n};‘m
/ & Z [ R4a
R2 hol luu — " .
D-4 D-6 ki¢m
R'IO
Boc Boq\ |
RSDSNXSRM) R3b$N $R4b RO G
RY ,OH 3 -
R3a N R4¢ R a Rabgtﬁ SR«)

B
ﬁ\\ SN . [\\ N - . Ra}éN}KR“a
SFNF lién hop Suzuki _— R! §
R2 D-8 N
=~

S
R2 D7 ﬁ/ P

R? pg

Céac phuong an khac vé& hop chéit ¢6 cong thirc (I) (vi du, hop chit D-9) c6 thé
dugc didu ché theo so dd phan tng chung 4 (“Phuong phap D”), trong d6 R!, R2, R,
R3®, R* R* R° R!° Q, m! va m? nhu duoc x4c dinh & trén trong ban mo ta nay. Nhu
duge thé hién trong so dd phan tng chung 4, benzaldehyt D-1 dugc xtt ly trong didu
kién amin hoa khir dé tao ra hop chat D-2. Sy hinh thanh amin dugc bao vé béi tosyl
(D-3) dugc tiép theo bang cach xir Iy bang axit Lewis thich hop (vi du, AICL) tao ra
isoquinolin D-4. Phan ung oxy héa hgp chit D-4 bang axit meta-cloperbenzoic
(mCPBA) tao ra hop chét D-5 ma hop chit nay c6 thé duoc clo hoa nho xir Iy bing chét
phan tmg thich hop, nhu POCls. Sau d6, hop chét D-6 clorua duge xit Iy theo cach turong
tu nhu cach duoc md ta trong phuong phap B dé tao ra hop chit D-9.

-156-



24868

So dé phdn ving chung 5

)J\EKOB [ :]\ | oH O
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JEN
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OH Cl
N i | , I
10%NaOH. héi k. AN\ NoH  Ph,0, 250°C H\\ N, POCly héi I [\\ A
> - £
Z NP
E-6
R30 Bog o BOg R10
3 2 f\, ~ )
R n?\j,Boc RWE N SRev Rabé‘N SRav l
HN~(h m’ R R RIS TRAR R® '\a(l) N
R4 R I R'-B(OH), R RBEN S
—_— N Ny —— o N
ki¢m E/ P N/ licn hop Suzuki N —_— R R
R? R? E\\ AN
E-7 E-8 NP
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Céc phuong 4an khac v& hop chit c6 cong thie (I) (vi du, hop chét E-9) c6 thé
dugc diéu ché theo so dd phan tng chung 5 (“Phwong phap E”), trong d6 R!, R R*?,
R3®, R*2 R*, R’ R!° Q, m' va m? nhu duoc x4c dinh & trén trong ban mo ta nay. Nhu
duoc thé hién trong so dd phan tng chung 5, anilin E-1, hop chit nay c6 thé mua dugc
tir cac ngudn thwong mai hodc duge diéu ché theo cac phwong thire da biét, c6 thé duoc
phan ing véi dietyl 2-(etoxymetylen)malonat dé tao ra E-2. Sau d6, hop chét E-2 c6 thé
dugc dong vong bang cch gia nhiét trong dung méi diém s6i cao thich hop (vi du, Ph,O)
dé tao ra quinolon E-3. Qua trinh xa phong héa hop chit E-3 duoc tiép theo bang phan
{rng tach nhém cacboxyl 14n Iugt tao ra hgp chat E-4 va hop chét E-5. Sau dé, hop chét
E-5 dugc xtr Iy theo cach twong tu nhu cach duge md ta trong phuwong phap B dé tao ra
hop chat E-9.
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So dé phdn ikng chung 6
R3b
3 2
o y R m .Boc
Br. HN m
~ R4b
L. = [ LB
47 NH 2000 Tio0c
kiéem
A-1 E-1 F- 2
o BOC. o, BOG o, BOC
RSDSN @R“*b RSDSN @R«tb R3b$N $R4b
B 3a 4a 1R33 N R4a
5 i R
J/LA = [\ PN D@
i v P 6 -
R? N” R
F-5
R10
1
R ~Q
vloN
RBhS N GR‘ﬂ)
R3a N R4
[ PR
F- 6

Céc phuong 4n khic vé hop chét ¢6 cong thirc (I) (vi du, hop chat F-6) co thé
dugc didu ché theo so dd phan Gmg chung 6 (“Phwong phap F”), trong d6 R!, R, R,
R3®, R* R*®, R R, Q, m! va m? nhu dugc xac dinh & trén trong ban md ta nay. Nhu
dugc thé hién trong so @ phan tmg chung 6, hop chit A-1 duge déng vong thanh
quinazolindion F-1 nhd xir Iy bang ure. Qua trinh clo hoa hop chét F-1 nho xir Iy bang
POCI; duoc tiép theo br?mg phan tng véi di vong dugce bao vé lan luot tao ra hop chét
F-2 va hop chit F-3. Phan tir thé R® duoc thiét 14p bang phan tng SnAr ctia hop chét G-
3 v6i LG-R6, trong d6 LG 1a nhém roi chuyén thich hop. Vi du, trong d6 R® 1a xyano
hodc alkoxy, LG 1a natri hodc hoat ddng thich hgp khéc. Sau d6, cac phuong thirc chung

md ta & trén vé phuong phap B ¢6 thé dugc sir dung dé tao ra hop chét F-6.
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So d6 phan ting chung 7

R
|\ R! P
X
E R1-B(OH), I\ x R® YO NN
(P P S N OEt
R2 NH, Rz/ NH; Toluen, héi huu H
E-1 G-1
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4 3bgf1] &b
R 6 R R
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Céc phuong 4n khac vé hop chit ¢6 cong thirc (I) (vi du, hop chit G-4) c6 thé
duge didu ché theo so dd phan Gng chung 7 (“Phuong phap G”), trong d6 R!, R2, R,
R3®, R* R* R’ R, Q, m' vd m? nhu dugc x4c dinh & trén trong ban md ta nay. Nhu
dugc thé hién trong so dd phan tmg chung 7, anilin E-1 duoc xit Iy trong diéu kién phan
g Suzuki dé thiét 1ap phan tir thé R-1. Sau d6, hop chit G-1 dugc gia nhiét trong toluen
v6i este khong no duoc thé thich hop dé tao ra hop chit G-2. Phan ting déng vong hop
chét G-2 thanh hydroxyquinolin G-3 dugc hoan thanh bang cach gia nhiét trong dung
moi diém sdi cao (vi du, PhyO) trong mot khoang thoi gian thich hop. Theo cac phuwong

thirc chung mo ta trong phuong phap A sau d6 tao ra hop chét G-4.

So' d6 phan vmg chung 8
R?O
Bo l
3b o 59K 1
RSBR mz,BOC R3b<‘\r{l @R4b Rg (\,? -
o R R3a NORS RIEN € pab
R’ \(ﬁ\R-‘ib R R3XNKR43
R Sn _RE RSN R
NS C L J /. RaSy
SN kiém STN <l P
H-1 H-2 STON
H-3
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Céc phuong 4n khac vé hop chat ¢6 cong thirc (I) (vi du, hop chéat H-3) ¢6 thé
duge didu ché theo so dd phan ting chung 8 (“Phwong phap H”), trong d6 R!, R%, R,
R3® R* R* R’ R!9 Q, m!vam?nhu dugc xac dinh & trén trong ban mo ta nay. Tham
chiéu so dd phan mg chung 8, thienopyrimidin H-1 ¢6 thé dugc didu ché theo cac
phuong thirc da biét hodc duge mua tir cac ngudn thuong mai. Hop chat H-1 dugc xir Iy
bing di vong dugc bao vé thich hop trong didu kién kiém dé tao ra hop chéat H-2. Phan
ung loai bé bao vé€ duoc tiép theo bang phan tng axyl hoa hoic thioaxyl héa theo céc

phuong thirc mo ta & trén sau do tao ra hgp chét H-3.

So dé phan ting chung 9

3b

.Boc
BhiaaNe € HN \% m ;
DO [ v, _Rsom;
AF~N R'M lién hgp Suzuki
R? kiém
I-1 R’TO
Rg\,,)
b
3b R3a m?2 Q
m2 _.Boc ; Nig
R\\ N N I"I"I1
N R
g
R4a — - L AN
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-4

Céc phuong 4n khac vé hop chit c6 cong thirc (I) (vi du, hop chét I-4) c¢6 thé
dugc didu ché theo so dd phan Gmg chung 9 (“Phuong phép I”), trong doé R, R?, R*,
R3b, R* R*, R% R, Q, m' va m? nhu dugc x4ac dinh & trén trong ban md ta ndy. Tham
chiéu so dd phan ting chung 9, quinazolin I-1 ¢6 thé dugc diéu ché theo cac phuong thirc
d3 biét hodc dwoc mua tir cic ngudn thwong mai. Hop chét I-1 dugc xir Iy bang di vong
dugc bao vé thich hop trong diéu kién kidm dé tao ra hop chit I-2. Phan Gmg Suzuki cta
hop chit I-2 véi chét phan g thich hop dé thiét 1ap gbc R! dan dén hop chat I-3. Sau
do, hop chat I-3 duoc loai bd bao vé va duoc axyl hoa (hodc thioaxyl héa) theo céc

phuong thirc mo ta ¢ trén @8 tao ra hop chit I-4.
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So do phan ving chung 10
o cl (Y
N POCI3 B NIS 3 N PhSO,CI
r2—/ [ J —_— R ’ /'l" s _R? | //[ —_—
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Céc phuong 4n khac vé hop chét c6 cong thire (I) (vi du, hop chét J-6) c6 thé
duoc diéu ché theo so dd phan mg chung 10 (“Phwong phap J”), trong d6 R!, R?, R,
R3® R* R*, R’ R!° Q, m! va m? nhu dugc xac dinh & trén trong ban md ta ndy. Tham
chiéu so d6 phan tmg chung 10, pyrolopyrimidinon J-1 c6 thé duoc diéu ché theo cac
phuong thirc da biét hogic duwgc mua tir cic ngudn thuong mai. Hop chét J-1 duoc clo
héa bang chit phan tng thich hop (vi du, POCI3) dé tao ra hop chét J-2 ma hop chit nay
sau d6 duoc iot hoa bing chét phan tmg thich hop, nhu N-iodosuxinimit (NIS) dé tao ra
hop chét J-3. Phan tng bao vé hop chat J-3 dugc tiép theo bang phan ung Suzuki tao ra
hop chét J-5. Sau d6, hop chét J-5 duoc xit 1y theo cac phuong thirc md ta & trén dé tao
ra hop chét J-6.
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So' dé phan iing chung 11
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Céc phuong 4n khac vé hop chit ¢6 cong thirc (I) (vi du, hop chét K-5) c6 thé
dugc didu ché theo so @6 phan ung chung 11 (“Phuong phép K*), trong d6 R}, R%, R,
R, R% R%, R%, R, Q, m' va m? nhu dugc xéc dinh & trén trong ban md ta nay. Tham
chiéu so dd phan ing chung 11, quinazolin K-1 ¢6 thé dugc didu ché theo cac phuong
thire da biét hodc duge mua tir cac nguén thuong mai. Hop chat K-1 dugc phan ng véi
este thich hop trong diéu kién kiém dé tao ra lién két cacbon-cacbon can thiét. Sau do,
hop chét K-2 dugc taich nhom cacboxyl dé tao ra hop chét K-3. Phan ung Suzuki, loai
bd bao vé va axyl hoa hoic thioaxyl hoa sau d6 dugc tién hanh nhu dugc mo ta trong

céc so dd néu trén dé tao ra hop chat K-5.

So dé phan ting chung 12

R10
Bog_ Boc ]\
v o ~ 9
RIPEN SRab R3b$rl\1 Sr R w? ~
R3a N R4a ; R3a N R4a RabSN $R4b
BI’\\ q R'-H, Pda(dba)s R R3a N R4
i )N BINAP, Cs,CO5 E\\ SN — . RL_A
AN A E N
R? R2 S F N/)
B-3 R2
L-1
L-2

Céc phuong 4n khac v& hop chét c6 cong thic (T) (vi du, hop chat L-2) 6 thé
duoc diéu ché theo so dd phan ting chung 12 (“Phuong phap L*), trong d6 R!, R?, R,
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R¥®, R* R* R’ R Q, m' va m? nhu dugc xac dinh & trén trong ban md ta nay. Pién
hinh, cac hop chit trong d6 R! 1a di vong chira N ¢6 thé duoc didu ché mot cach hitu
hiéu theo phuong phép L. Tham chiéu so d6 phan tung chung 12, hop chit B-3 duoc
diéu ché theo phuong phap B va dugc xir Iy trong didu kién Buchwald (trong do, R!-H
1a di vong chira N hoic alkylaminyl) dé tao ra hop chéat L-1. Phuong phap trong céc
phan ing Buchwald di dwgc biét rd trong linh vuc. Sau d6, hop chét L-1 duoc chuyén
ddi thanh hop chét L-2 theo cac phuong thirc chung néu trén.

So dé phan g chung 13
B 5 OH 5 (o}
r r. r
H\ NS O/ RSCN I\\ XN SOCl, [\\ N
e e — P2
Rz/ ZNH, 1. HCI (khi) A SNT RS NF N//kRs
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R10
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— R3a N R4a
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E\\ N
S P ')\ 6
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Cé4c phuong 4n khac vé hop chét c6 cong thirc (I) (vi du, hop chét M-3) c6 thé
duoc didu ché theo so dd phan ng chung 13 (“Phuong phap M”), trong d6 R', R, R,
R3® R* R*® R® R° R!°, Q, m' va m? nhu dugc xé4c dinh & trén trong ban mo ta nay.
Tham chiéu so dd phan tmg chung 13, hop chit A-1 duoc phan ung trong nitril thich
hop (R6CN) dé tao ra hop chat M-1. Vé diém nay, R® c6 thé 1a gbc bat ky trong sb cac
gbc R duge md ta & day, vi du, alkyl. Hop chit M-1 duoc clo hoa bang phan tng véi
chit phan Gng thich hop nhu thionyl clorua. Sau d6, hop chat M-3 dugc diéu ché theo
cac phuong thirc chung mo ta & day, vi du, cdc phuong thic trong so dd phan tng chung
2.
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Sor d6 phdn vng chung 14
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Céc phuong an vé hop chat ¢6 cong thirc (I) (vi du, hop chat N-7) c¢6 thé dugc
didu ché theo so @6 phan tmg chung 14 (“Phwong phap N”), trong d6 R!, R?, R%, R?,
R* R*, R’ R, Q, m! va m? nhu duoc x4c dinh & trén trong ban md ta nay. Nhu duoc
thé hién trong so dd phan g chung 14, hop chét c6 cong thirc N-1 ¢6 thé mua duoc tir
cac ngudn thuong mai hodc duoc diéu ché theo cac phuong phap da biét ddi véi nguoi
¢6 k§ ning trung binh trong linh vure. Hop chit N-1 duoc phan ng v6i metylnitril dé
tao ra hop chit N-2. Phan ung cua hop chét N-2 véi natri nitrit trong diéu kién axit tao
ra xinolin c¢6 cong thirc N-3. Hop chit N-3 duoc clo héa trong diéu kién thich hop (vi
du, SOCl,, POC13/PCls hodc POCls) dé tao ra cloxinolin N-4. Phan (g ctia hgp chit N-
4 véi di vong dugc bao vé thich hgp trong diéu kién kiém tao ra hop chit N-5. Nhém
bao vé thich hop bao gdm butyloxycacbonyl (BOC) nhu duge mb ta trong so dd phan
ung chung 1, cling nhu cadc nhém bao vé khéac da biét trong linh vuc. Phan tmg Suzuki
ctia hop chét N-5 vai chit phan tmg thich hop dé thiét 1ap gc R! din dén hop chit N-6.
Phén Gmg loai bo bao vé ciia hop chét N-6 dugc tiép theo bang phan tng axyl hoa bing
clorua axit (hodc sulfonyl clorua) hodc axit va cac chét phan ng hoat hoa thich hop tao

ra hop chit N-7.
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So' d6 phan ving chung 15

oH P
IO IO ¢
Br NO, Br NH, ———— /@\ L —— Br N
R R0 —» Br u ¢] acid R2 H
RZb
O-1 0'2 0-3 0'4
COOH c ?
Hz0, nes  © COOH HCONH, ! NH
Br NH hodc Formamiidin axetat, E(OH /)
""“"*’.;‘ R DMF . axelat. :
kiém R% Br NH, hodce Trimetyl Orthoformat, Br o N
05 R% NH.OAc, MeOH R#
0’6 0_7
Bog.
3o y
RSaR m2 Boc R3S I{J Srav
N’ 1 R38 Rda
Cl HN mdb
R Cl
SOCI5, DMF, reflux C N R h )N
3 s . 3 ~
hodc POCIy, PCls, héi luu g N/J dioxan, ki¢m Br N
hodc POCI3, héi luu R2 R2
0-9
0-8
R‘HJ
o 1
v ~ 9
RSDSI'\\ @RISD R :\,9 -
\ o rés RBPEN _SRav
R'B(CH), 3 R NS KR‘“’
lién hop Suzuki \)N —_— N
S
4
R N R! N/)
R?b
RZD
0-10
O-11

Céc phuong 4n vé hop chit ¢6 cong thirc (I) (vi du, hop chit O-11) ¢6 thé duoc
diéu ché theo so dd phan tng chung 15 (“Phuong phap O”), trong d6 R!, R?, R32, R3P,
R* R* R R, Q, m! va m? nhu duoc x4c dinh & trén trong ban mo ta nay. Nhu dugc
thé hién trong so dd phan tng chung 15, hop chit c¢6 cong thirc O-1 ¢6 thé mua dugc tir
cac ngudn thuong mai hoic dwoc diéu ché theo cac phwong phap da biét dbi véi nguoi
¢6 k¥ ning trung binh trong linh vuc. Hop chit O-1 duoc khir dé tao ra hop chit O-2.
Phéan tng cua hop chat O-2 véi 2,2,2-tricloetan-1,1-diol trong diéu kién axit, sau do
hydroxylamin hydroclorua, tao ra hgp chat O-3. Hop chét O-3 dugc déng vong véi su
c6 mit cla axit dé tao ra hop chit O-4. Hop chit O-4 dugc phan Gng véi su ¢6 mit cia

H,0; trong didu kién kiém d& tao ra hop chit O-5. Hop chét O-5 dugc clo hoa st dung
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N-closuxinimit dé tao ra hop chit O-6. Phan tmg ciia hop chit O-6 v6i formamit hodc
cac chét phan ung thich hop khac nhu formamidin axetat hodic trimetyl orthoformat tao
ra quinazolin-4(3H)-on, O-7. Hop chat O-7 dugc clo hoa trong didu kién thich hop (vi
du, SOCly, POCI3/PCls hoac POCIs) dé tao ra cloquinazolin, O-8. Phan ing ctia hop chét
0-8 vdi di vong dugc bao vé thich hop trong diéu kién kiém tao ra hop chit 0-9. Nhém
bao vé thich hop bao gdm butyloxycacbonyl (BOC) nhu dwgc mé ta trong so dd phan
g chung 1, ciing nhu cac nhém bao vé khac da biét trong linh vuc. Phéan Gng Suzuki
ctia hop chit O-9 vé6i chét phan tng thich hop dé thiét 1ap gbc R! d4n dén hop chit O-
10. Phan tng loai bd bao vé ctia hop chat 0-10 duoc tiép theo bang phan tmg axyl hoa
bang clorua axit (hodc sulfonyl clorua) hodc axit va cac chit phan tmg hoat hoa thich

hop tao ra hgp chéat O-11.

So dé phan vmg chung 16

. EtO,C._COEL
N
S NCS ™ EO]/ D\ co PO, 250°C
.
B NP ONH, PMF B Y ONH, — 2~ B g/\( 2
RZD sz RZD COzET
0-2 P-1 p-2
R3® o |(3°°\
R j m? S N Srév
OH O cl o ~Boc R =
cl . cl HN~f m’ R NTR™
| X OEt SOCl, DMF, héi luu A OEt Réa RAb o
X cl
B N N7 hodc POCI,, PClg, hdi ey Br N? —_— Ny oet
R20 hodc POCI, hdi luu R20 dioxan, kicm 5 7
r
P-3 P-4 R0
P-5
o Bog 5, Bog
RBE N ERed r3®E N _SRes
R3a N R4 R3a N R43
i i R'B(OH)
i DIPEA, NH,CI 2
LiOH Cl | N OH 4 Cl N NH,
Br o N/ Br N/ lién hop Suzuki
2b 2b
R™ rs R p7
R10
. x
e]od
e I
& 4b 8T o~ 5
RSP RREN ERe LR
R N %43 RSXNXR“G R?'bQ N SR"b
B A TFAA, TEA Rl R,
cl _ AR I N
X" “NH, Cl N
~ NH; cl A CN
R! N P
R N Z
2b R’ N
R RZD 2
P-8 R
P-9 P-10

-166-



24868

Céc phuong 4n v& hop chit ¢6 cong thie (I) (vi du, hop chit P-10) c6 thé dugce
diéu ché theo so dd phan tmg chung 16 (“Phuong phap P”), trong d6 R!, R?°, R%, R3,
R* R* R R, Q, m! va m? nhu duoc x4c dinh & trén trong ban md ta nay. Nhu duoc
thé hién trong so d6 phan tng chung 16, hop chit O-2 duoc clo héa st dung N-
closuxinimit dé tao ra hop chit P-1. Phan tng cia hop chit P-1 véi dietyl-2-
(etoxymetylen)malonat tao ra P-2. Sau d6, hop chit P-2 dugc dong vong bang cach gia
nhiét trong dung moi diém sbi cao thich hop (vi du, Ph,O) dé tao ra quinolon, P-3. Hop
chit P-3 duoc clo hoa trong diéu kién thich hop (vi du, SOCl,, POCI3/PCls hoac POCl3)
dé tao ra cloquinolon, P-4. Phan tng cia hop chit P-4 v6i di vong duoc bao vé thich
hop trong diéu kién kiém tao ra hop chit P-5. Nhém bao vé thich hgp bao gdm
butyloxycacbonyl (BOC) nhu dugc mé ta trong so dd phan tmg chung 1, ciing nhu céc
nhom bao vé khac da biét trong linh vire. Qua trinh xa phong héa hop chat P-5 duoc tiép
theo bang qua trinh amit héa 14n luot tao ra hop chét P-6 va hop chat P-7. Phan tng
Suzuki ctia hop chat P-7 véi chit phan tng thich hop dé thiét 1ap gdc R! dan dén hop
chét P-8. Phan tng loai bd bao vé ctia hop chéat P-8 duoc tiép theo bang phan tmg axyl
hoa bang clorua axit (hodc sulfonyl clorua) hoic axit va cac chit phan ung hoat hoa
thich hop tao ra hop chét P-9. Phan ting ctia hop chét P-9 vé6i sy c6 mit cla axit tao ra
hop chét P-10.

So dé phan ving chung 17
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Céac phuong 4n vé hop chat ¢ cong thirc (I) (vi du, hop chét Q-2) c6 thé duge
diéu ché theo so dd phan tng chung 16 (“Phuwong phap Q”), trong d6 R!, R®, R R,
R* R*, R% R, Q, m! va m? nhu duogc xac dinh & trén trong ban mo ta nay. Nhu duge

thé hién trong so dd phan ting chung 17, phan tng loai bo bao vé ctia hop chét 0-9 tiép
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theo bang phan tng axyl hoa bang clorua axit (hodc sulfonyl clorua) hogic axit va cac
chit phan tmg hoat héa thich hop tao ra hop chit Q-1. Phan ing Suzuki cta hgp chét Q-
1 v6i chét phan ting thich hop dé thiét 1ap gbc R! din dén hop chét Q-2.

Céac phuong phap téng hop chung bd sung dugc d& cap trong phan vi du. Hién
nhién véi ngudi c6 k§ ning trung binh trong linh vuc rang, tit ca cac hop chét c6 cong
thirc (I) ¢6 thé duge didu ché theo mot hoic nhidu phuong phap mé ta & day hoac theo
cach khac, da biét trong linh vuc. Ciing hién nhién rang, trong mot s tinh huéng, cin
thiét phai sir dung nguyén liéu khéi dau dugc thé khac nhau va/hodc nhém bao vé dé co
dwoc hop chit mong muén khi tuin theo cac phuong thic chung dugce mo ta & day. Cac
phan tir thé khac nhau ciing ¢6 thé duoc bd sung tai cac didm khéc nhau trong so dd tdng

hop dé diéu ché hop chit mong muédn.

Ngoai ra, ngudi ¢6 hiéu biét trung binh trong linh vuc thira nhan rang, mot sb
thay dbi dbi vé6i cac so dd néu trén va cac so dd duoc dé cap trong phﬁn vi du 12 c6 thé
dwoc chép nhan trong cac phwong 4n diéu ché hop chét c6 cong thire (I) khac nhau. Vi
du, dé dé dang minh hoa, hau hét cac phuong thirc chung mé ta viéc diéu ché hop chét
c6 cong thirc (I) trong d6, L' 1a mot lién két. Tuy nhién, ngudi c6 k§ ning trung binh
trong linh vuc s& dé dang thira nhn ring, hop chét trong d6 L' 1a NR” ¢6 thé dugce didu
ché bang cach thay thé di vong c6 cong thirc sau (vi du, xem trong Phuong phép C):

R3b
Rsi\;}iE, I?oc
R‘N r£4b
H R4a
trong do, R 12 H, nhém bao vé hodc Ci-Cealkyl.
Duoc pham

Céc phuong an khac dé cap dén dugc phdm. Duoc phim chira bit ky mot (hodc
nhiéu) hop chit néu trén va chit mang duoc dung. Theo mét sé phuong an, duge phdm
duogc phdi ché dé ding theo dudng ubng. Theo cic phuong 4n khéac, duoc phim dugc
phéi ché ding theo dwong tiém. Theo cac phuong 4n khéc nita, dugc pham chira hop
chét nhu dugc boc 16 trong ban md ta nay va tac nhan diéu tri bd sung (vi dy, tdc nhan

chéng ung thu). Vi du khong han ché vé cac tic nhan didu tri nay dugc mé ta & day dudi
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day.

Puong ding thich hop bao gdm, nhung khong bi gidi han boi, duong ubng,
dudng tinh mach, dudng truc trang, dudng xong hit, dudng ngoai tiéu hoa, duong mit,
dudng phdi, dudong qua niém mac, dudng qua da, dudong 4m dao, dudng tai, duong miii
va duodng tai chd. Ngoai ra, chi mang tinh minh hoa, viéc phan phéi theo dudng ngoai
tiéu hoa bao gdm ca dudng trong co, dudng dudi da, duong tinh mach, dudng trong tuy
sdng, ciing nhu dudng ndi tity mac, dudng truc tiép trong ndo that, duong phic mac,

duong ndi bach huyét va duong trong mii.

Theo mot s6 phuong 4n, hop chit nhu dugc mé ta trong ban md ta nay duoc ding
theo duong tai chd hon 1a theo dudng hé théng, vi du, bang cach tiém hop chét truc tiép
vao co quan, thuong & dang ché phdm dué6i dang kho du trit hodic ché phim giai phéng
kéo dai. Theo cac phuong an cu thé, ché pham tac dung kéo dai dugce ding bing cach
cdy ghép (vi du, cdy ghép duédi da hodc trong co) hodc bing cach tiém trong co. Ngoai
ra, theo cac phuwong 4n khac, thudc duge phan phéi trong mot hé phan phéi thudc huéng
dich, vi dy, trong mot vi thé mo (liposome) dugc phu bﬁng khéang thé dic hiéu co quan.
Theo cac phuong an nay, cac vi thé m& duoc hudng vao va duoc hép thu chon loc boi
co quan. Theo cac phuong 4n khéc nita, hop chit nhu duoc mé ta trong ban md ta nay
dugc dé cap & dang ché phdm giai phong nhanh, & dang ché phidm giai phong kéo dai,
hodc & dang ché phim giai phong trung binh. Theo céc phuong an khéc nita, hop chét

md ta trong ban mo ta nay dugc ding theo dudng tai chd.

Hop chét theo sang ché c6 hiéu qua v4i mot pham vi lidu lvong rong. Viduy, trong
diéu trj & nguoi trudng thanh, lidu lugng nam trong khoang tir 0,01 dén 1000mg, tir 0,5
dén 100mg, tir 1 &n 50mg mdi ngay, va tir 5 dén 40mg mdi ngay 14 vi du vé lidu lugng
duoc str dung theo mot s6 phuong an. Liéu lugng minh hoa ndm trong khoang tir 10 dén
30mg mdi ngay. Liéu lwong chinh x4c s& phu thudc vao dudng ding, dang ché phdm
trong do6 hop chét duogc st dung, dbi tuong can diéu tri, thé trong cua dbi tuong can diéu

tri va quyén wu tién va kinh nghiém ctia thay thudc 14m sang.

Theo mdt s6 phuong 4n, hop chit theo sang ché duge ding & dang lidu don. Tt
hon 13 dung theo duong tiém, vi dy, tiém tinh mach, dé dua tac nhan vao nhanh hon.

Tuy nhién, cac duong dung khac cling duoc sir dung khi thich hop. Liéu don cta hop
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chét theo sang ché ciing c6 thé dugc st dung dé didu tri tinh trang bénh cp tinh.

Theo mot s6 phuong 4n, hop chét theo sang ché duogc ding & dang da liéu. Theo
mot sb phuong an, viéc phan lidu 1a mét 1an, hai 14n, ba 14n, bdn 14n, nam 14n, sau lan
hozc nhiéu hon sau 1dn mdi ngay. Theo cic phuong an khac, viéc phan lidu 13 khoang
mdi thang mot 14n, c&r hai tudn mot 14n, ¢t mdi tudn mot 14n hodc cach ngay mot lan.
Theo phuong 4n khéc, hop chit theo sang ché va tac nhan khac duoc dung cung nhau
nam trong khoang tir mot 1dn mot ngay dén 6 1dn mot ngay. Theo phuong &n khac, hgp
chat theo sang ché va tac nhan duoc ding lién tuc trong thoi gian duéi 7 ngay. Theo
phuong an khac nita, viéc st dung dugc thuc hién lién tuc trong thoi gian kéo dai hon
6, 10, 14, 28 ngay, hai thang, sdu thang, hodc mot nam. Trong mot sb truong hop, viéce

phén lidu lién tuc dat duoc va duge duy tri cang lau cang tdt.

Viéc st dung cac hop chit theo sang ché c¢6 thé lién tuc cang l4u cang tét. Theo
mdt s6 phwong 4n, hop chat theo sang ché dwoc ding trong thoi gian kéo dai hon 1, 2,
3,4,5,6,7, 14, hodc 28 ngay. Theo mot ) phuong an, hop chét theo sang ché duge
ding trong thoi gian duéi 28, 14, 7, 6, 5, 4, 3, 2, hodc 1 ngdy. Theo mét s phuong 4n,
hop chét theo sang ché duge ding thudng xuyén trén co s& dang tién hanh, vi du, dé xir

ly cac tac dung lap di ldp lai.

Theo mdt sé phuong 4n, hop chét theo sing ché dugc ding theo nhiéu liéu. Pa
biét trong linh vuc ring, do tinh thay dbi gitra cac dbi tugng vé duoc dong hoc cia hop
chét, nén viéc dinh rd phac dd phan lidu 1a can thiét cho liéu phép diéu tri tdi wu. Viéc
phén liéu cia hop chét theo sang ché c6 thé duoc tim ra bang thir nghiém thudng quy
can cr vao boc 10 tirc thoi.

Theo mét s6 phurong an, hop chit mo ta trong ban md ta nay dwoc phdi ché thanh
dugc pham. Theo cac phuong an cu thé, duoc pham dugc phdi ché theo cach thong
thuong st dung mdt hodc nhiéu chét mang chép nhén dugce vé mat sinh ly bao gém ta
duoc va cac chét phu gia ma céc chét nay tao thuan loi cho viéc x1tr ly hoat chét thanh
ché phim c6 thé duoc sit dung & dang dugc phdm. Viéc phédi ché chinh xac tiry thudc
vao duong dung dugc lua chon. Ky thuat, chét mang va ta dugc duge dung bat ky dugc
sit dung khi thich hop dé phédi ché dugc phdm duoc mé ta trong ban md ta nay:

Remington: The Science and Practice of Pharmacy, Nineteenth Ed (Easton, Pa.: Mack
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Publishing Company, 1995); Hoover, John E., Remington’s Pharmaceutical Sciences,
Mack Publishing Co., Easton, Pennsylvania 1975; Liberman, H.A. va Lachman, L.,
Eds., Pharmaceutical Dosage Forms, Marcel Decker, New York, N.Y., 1980; and
Pharmaceutical Dosage Forms and Drug Delivery Systems, Seventh Ed. (Lippincott
Williams & Wilkins1999).

Sang ché dé cap dén duogc phdm chira hop chét ¢6 cong thire (I) va (cac) chit pha
loding, (c4c) ta dugc hoic (cac) chit mang duoc dung. Theo mot s6 phuong an, cac hop
chit mé ta dugc ding lam dugc phdm, trong d6 hop chit c6 cong thire (I) duge két hop
v6i cac thanh phan khéc, nhu trong liéu phap diéu tri phdi hop. Puoc bao gdm trong ban
md ta ndy 1 tit ca cac hdn hop ciia hoat chit dugc néu trong phén liéu phap diéu tri phdi
hop dudi ddy va trong toan bd bdc 16 nay. Theo cac phwong an cu thé, duge phim chua

mdt hodc nhiéu hop chét c6 cong thire (I).

Duoc phidm, theo st dung & day, dé chi hdn hop ctia hop chat c6 cong thirc (1)
v&1i cac thanh ph?m héa hoc khéc, nhu chét mang, chét 6n dinh, chit pha lodng, chét phéan
tan, chét tao huyén phu, chit 1am dic va/hoic ta dugc. Theo mot sd phuong an, dugc
phém tao thudn loi cho viéc dua hop chét vao sinh vat. Theo mot sb phuong an, viéc
thue hanh cac phwong phéap diéu tri hoic sir dung duge boc 16 & day, luong 6 tac dung
didu tri ctia hop chét c6 cong thic (I) dé cap ¢ ddy duoc dung trong dugc phim cho
dong vat c6 via bi bénh, rdi loan hodc tinh trang ndi khoa can dugc diéu tri. Theo céc
phuong 4n cu thé, dong vat ¢ vi 1a ngudi. Theo mot sé phuong 4n, lugng 6 tac dung
diéu tri thay dbi tiry thudc vao murc dd ning ciia bénh, tudi va tinh trang sirc khoe lién
quan cua ddi tugng, hiéu luc ciia hop chét sir dung va céac yéu td khac. Céac hop chit mo
ta trong ban md ta nay duoc sir dung riéng biét hodc két hop véi mot hodc nhiéu tac

nhan diéu tri 1am céac thanh phan ctia hdn hop.

Theo mdt phwong 4n, mdt hodc nhiéu hop chét c6 cong thirc (I) duoc phdi ché
thanh cac dung dich nuéc. Theo céc phuong an cu thé, dung dich nuéc duge chon tir,
chi theo cach vi du, dung dich dém tuong thich vé fna}t sinh 1y, nhu dung dich Hank,
dung dich Ringer hodc dung dich d&ém mudi sinh 1y. Theo cic phuong an khac, mot hoic
nhiéu hop chét c6 cong thirc (I) duge phdi ché dé ding theo dudng qua niém mac. Theo

c4c phuong 4n cu thé, ché phim dung theo dudng qua niém mac bao gdm céc chit thim
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thich hop véi rao chin can thim qua. Theo cac phuong 4n khic, trong d6 hop chit mo
ta trong ban mo ta nay dwoc phdi ché thanh cac ché phdm tiém thich hop khéac diing theo
dudng ngoai tiéu héa bao gdbm cac dung dich nudc hoic khong & dang nude. Theo cac
phuong 4n cu thé, cdc dung dich nay bao gdm dung dich dém tuong thich sinh ly va/hoic

ta duoc.

Theo phwong 4n khac, hop chit mé ta trong ban md ta nay dwoc phdi ché dé dung
theo dudng ubng. Hop chit mé ta & day duoc phdi ché bang cach két hop hoat chat vdi,
vi dy, chit mang hodc t4 duge duge dung. Theo cic phuong 4n khéc, hop chit mé ta
trong ban mo ta nay duge phdi ché thanh dang lidu udng bao gdm, chi theo cach vi du,
vién nén, bdt, vién tron, vién bao duong, vién bao nang, dich 1éng, gel, xi-ro, con ngot,

huyén phu dic, huyén phi va dang tuong tu.

Theo mot s6 phuong an, dugc pham dé st dung theo dudong udng thu dugc bing
cach tron két hop mot hodc nhiéu t4 duoc rin véi mot hodc nhiéu hop chit duoc mé ta
& day, thy y nghién hdn hop tao ra va xir Iy hdn hop hat, sau khi bd sung céc chat phu
gia thich hop néu mubn, dé thu duoc vién nén hoic 161 cua vién bao duong. Cu thé, cac
ta dugc thich hop 1a chét don nhu duong, bao gém lactoza, sucroza, manitol, hoac
sorbitol; cac ché phdm xenluloza nhu: vi du, tinh bdt ngd, tinh bot lta mi, tinh bot gao,
tinh bot khoai tdy, gelatin, gdm tragacanth, metylxenluloza, xenluloza vi tinh thé,
hydroxypropylmetylxenluloza, natri cacboxymetylxenluloza; hodc cac ché pham
xenluloza khac nhu: polyvinylpyrolidon (PVP hodc povidon) hodc canxi phosphat. Theo
cac phuong 4n cu thé, cac tic nhan phan hiy duge bd sung tiy y. Tac nhan phan huy
bao gdm, chi theo cach vi du, croscarmeloza natri lién két ngang, polyvinylpyrolidon,

thach agar, hodc axit alginic hodc mubi cta ching nhu natri alginat.

Theo mot phuwong 4n, cic dang liéu lugng bao ché, nhu 13i vién bao duong va
vién nén, dugc phu bing mot hodc nhiéu 16p pha thich hop. Theo cac phuong 4n cu thé,
dung dich duong cd dac dugc sir dung dé phu 1én dang liéu lwong bao ché. Cac dung
dich duong, tuy y chita cdc thanh phén b sung, nhu 13, nhung chi theo cach vi du, gom
arabic, bdt talc, polyvinylpyrolidon, gel carbopol, polyetylen glycol, va/hodc titan
dioxit, dung dich phi va cac dung mdi hitu co hogc hdn hop dung méi thich hop. Cac

chit nhudm va/hodc chat mau tuy y cling dugc bo sung vao cac 16p phu cho cac muc
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dich nhan dién. Ngoai ra, cdc chit nhudm va/hodc chit mau tiry y duoc sit dung dé dinh

rd déc diém cac hon hop khac nhau cua cac liu lugng hoat chét.

Theo mét sé phuwong an, lwong 6 tac dung diéu tri cua it nhit mot trong sb cac
hop chit mo ta trong ban md ta nay duoc phdi ché thanh cac dang lidu luong bao ché
udng khéac. Cac dang liéu luong bao ché ubng bao gdm vién bao nang lap khit duoc tao
ra tir gelatin, cling nhu vién bao nang mém gén kin dugc lam tir gelatin va chit déo hoa,
nhu glyxerol hodc sorbitol. Theo cdc phurong 4n cu thé, vién bao nang l4p khit chira hoat
chét két hop v6i mot hodc nhidu chit don. Chat don bao gbm, chi theo cach vi du,
lactoza, chit két dinh nhu tinh bdt, va/hodc chat 1am tron nhu bot talc hogc magie stearat
va tly ¥, chét 6n dinh. Theo c4c phwong 4n khéc, vién bao nang mém, chtra mot hoic
nhiéu hoat chit duoc hoa tan hodc tao huyén phu frong chit 10ng thich hop. Chét léng
thich hgp bao gdm, chi theo cach vi du, mot hodc nhiéu dau béo, parafin long hodc

polyetylen glycol 16ng. Ngoai ra, cac chit 6n dinh duoc bd sung tuy .

Theo cac phwong 4n khéc, lugng c6 tac dung diéu tri ciia it nhit mot trong sb cac
hop chit md ta trong ban mé ta nay duoc phdi ché dé ding theo dudng miéng mé hodc
duong dudi ludi. Cac ché phdm thich hop dé dung theo dudng miéng ma hodc duéi ludi
bao gém, chi theo cach vi dy, vién nén, vién ngdm hodc dang gel. Theo cac phuong an
khéc, hop chit md ta trong ban mé ta nay dugc phdi ché thanh dang tiém theo duong
ngoai tiéu hoa, bao gdbm céc ché pham thich hop dé tiém nhanh lugng 16n hodc truyén
lién tuc. Theo cac phuong 4n cu thé, cac ché phdm dé tiém duogc trinh bay & dang bao
ché lidu lugng theo don vi (vi du, trong cac 6ng nhoé) hoic ¢ dang dd chira da lidu. Ty
¥, cac chit bao quan dugc bd sung vao ché phim tiém. Theo c4c phuong 4n khac, duoc
phdm duoc phéi ché thanh dang thich hop dé tiém theo dudng ngoai tiéu hoa & dang
huyén phty, dung dich hogc nhil twong v tring trong céc chat mang dau hodic nuéc. Ché
phim tiém theo dudng ngoai tiéu hoa tity y chira cac chat phdi ché nhu chit tao huyén
phu, chit 1am 6n dinh va/hodc chét phan tan. Theo cac phuong an cu thé, duoc pham dé
dung theo dudng ngoai tidu hoa bao gdm dung dich nuéc chira hoat chat & dang hoa tan
trong nuGe. Theo cac phuong 4n bd sung, huyén phii chira hoat chét (vi du, hop chét co
cong thire (1)) duoc didu ché lam huyén phu tiém dang dau thich hgp. Cac dung mbi wa
béo hodc thé mang thich hop dé sir dung trong dugc phim mo ta & day bao gbém, chi

theo cach vi du, cac diu béo nhu diu ving, hodc este cta axit béo tdng hop, nhu etyl
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oleat hodc triglyxerit, hodc liposom. Theo mdt sé phuong an cu thé, huyén phu tiém
dang nude chira cac chit 1am gia ting dd nhét cia huyén phi, nhu natri cacboxymetyl
xenluloza, sorbitol, hodic dextran. Tiy ¥, huyén phu chira chét 6n dinh thich hop hoic
cac chit 1am gia tang tinh hoa tan ctia hop chét dé cho phép didu ché ché phim cua cac
dung dich ndng d6 cao. Theo cach khac, trong cac phuong 4n khac, hoat chét 1a & dang
bot dé hoan nguyén bing chit mang thich hop, vi du, nuéc vo tring khong chira chit

gdy sbt, trude khi sir dung.

Theo cac phuong 4an khac, hop chit c6 cong thirc (I) duoc dung theo dudng tai
chd. Hop chéit mé ta trong ban mé ta nay dugc phdi ché thanh nhiéu ché phim c6 thé
dung dugc theo duong tai chd, nhu dung dich, huyén phu, nuéce xtre, gel, hd nhdo, tAm
dan chira thudc, ddu boi, kem hodc md boi. Duge phim nay tiy ¥ chira chit lam hoa tan,

chét n dinh, chit ting cudng tinh treong, chit dém va chit bao quan.

Theo cac phuong 4n khac nira, hop chét ¢ cong thire (I) dugc phéi ché dé dung
theo dudng qua da. Theo cac phuong an cu thé, ché phdm ding qua da st dung cac dung
cu phan phdi qua da va cac tAim dén phan phéi qua da va c6 thé 1a nhii twong ua béo hodc
dugce tao dém, dung dich nudc, dugce hoa tan va/hodc phén tan trong polyme hodc 16p
dinh. Theo c4c phuong 4n khac nhau, tim dan nhu vay dugc c4u trac dé phan phdi dugc
pham theo cach lién tuc, theo nhip hodc theo nhu cau. Theo cac phuong 4n b sung, viéc
phén phéi qua da ctia hop chit c6 cong thirc (I) dugc hoan thanh nhd béi cac tdm dan
dién chuyén ion va tuong tu. Theo mdt s& phuong 4n, tAm dan phan phdi qua da cung
c4 viéc phan phdi c6 kiém soat dbi v6i hop chat c6 cong thirc (I). Theo cac phuong 4n
cu thé, tdc do hép thu duoc lam chdm nh¢ st dung mang kiém soat toc do hodc béng
cach biy hop chit bén trong nén hodc gel polyme. Theo cic phuong 4n lua chon, chét
lam tang hip thu duoc sir dung dé gia ting su hép thu. Chét 1am ting hap thu hodc chit
mang bao gdm cac dung mdi dugc dung cd thé hip thu duoc ma chiing hd trg cho viéc
thdm qua da. Vi du, theo mdt phuong 4n, cac dung cu phan phéi qua da 13 ¢ dang bing
cubn bao gdm chi tiét d, phin chira dé chira hop chit tiy y cling vi chit mang, tiy y
v6i mang kiém soat téc do dé phan phéi hop chét 1én da ctia vat chi véi tbe do duoc
kiém soat va dugc xac dinh truéc trong mot giai doan thoi gian dai va du dinh dé giir

chit dung cu trén da.
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Theo cac phuong 4n khac, hop chét c6 cong thire (I) duoc phéi ché dé dung theo
duong xo6ng. Céc dang khéc nhau thich hop dé ding theo dudng xdng bao gbém, nhung
khong bi gidi han béi, dang sol khi, dang swong mu hoac bot. Dugc phém chira hop chét
bét ky trong sb cac hop chit c6 cong thuc (I) théng thuong duoc phan phédi & dang phun
sol khi tir dung cu tao nén hoac thiét bi phun, véi viéc st dung chét déy thich hop (vi
du, diclodiflometan, tricloflometan, diclotetrafloetan, cacbon dioxit hodc khi thich hop
khac). Theo cac phwong 4n cu thé, don vi liéu lwong ctia dang sol khi nén dugc xac dinh
bang viéc trang bi van phan phdi lugng theo dinh luong. Theo mot sb phuong an, vién
bao nang va khay, nhu, chi theo cach vi du, bing gelatin dé sir dung trong dung cu xéng
hodc dung cu bom dugc phéi ché chira hdn hop bot cia hop chit va nén bét thich hop

nhu lactoza hodc tinh bot.

Theo céc phuong an khéc, hop chét ¢ cong thic (I) duge phdi ché trong cac ché
pham ding theo dudng truc trang nhu ché phdm thut, gel thut truc trang, bot dung theo
dudng truc trang, sol khi truc trang, vién dan dat, vién dat dang gel hoac ché phém thut
giit, chtra nén dit thong thudng nhu bo cacao hodc cac glyxerit khac, cling nhu céc
polyme tdng hop nhu polyvinylpyrolidon, PEG, va twong ty. O dang vién dit chira hdn
hop, dang sép tan chay thip nhu, nhung khong bi gidi han bdi, hdn hop cua cac glyxerit

clia axit béo, tiy y két hop véi bo cacao duoc tan chay trude tién.

Theo mot sd phwong 4n, duge phdm duoce phdi ché theo cach thong thuong bét
ky str dung mot hodc nhiéu chét mang chép nhéan dugc vé mat sinh ly bao gém ta duoc
va cac chét phu gia dé tao thuan lgi cho viée xir ly hoat chét thanh ché phém ma ché
phém nay co thé dugc st dung vé mit dugc ly. Viéc phéi ché chinh xac tuy thudc vao
duong dung duoc lua chon. Céc k¥ thuat, chét mang va ta dugc dugc dung bat ky tuy y
duoc st dung khi thich hop. Duoc phdm chira hop chét c¢6 cong thice (I) duge san xuit
theo cach thong thudng, nhu, chi theo cach vi dy, bing cac quy trinh tron két hop, hoa
tan, tao hat, tao vién bao dudng, tao bot min, tao nhii twong, tao nang, b?ly hoac ép nén

thong thuong.

Dugc phdm chtra it nhat mot chit mang duge dung, chit pha loang hoic ta duoc
va it nh4t mot hop chit ¢ cong thire (I), dwoc mo ta & day 1am hoat chét. Hoat chit &

dang khong chira axit hodc khong chira kiém hodc & dang mudi duge dung. Ngoai ra,
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phurong phap va dugc phidm mé ta & ddy bao gdm ca viée st dung c4c dang N-oxit, két
tinh (con dugc biét 1a dang da hinh), ciing nhu cac chit chuyén hoa hoat tinh cta cac
hop chit nay co ciing kiéu hoat tinh. T4t ca cac chit hd bién cua hop chit mo ta trong
ban mé ta nay déu duoc bao gdm trong pham vi cac hop chét trinh bay trong ban mo ta
nay. Ngoai ra, cac hop chit mé ta trong ban mé ta nay bao gdm ca cac dang khong solvat
hoéa cling nhu solvat hoa véi dung moi dugc dung nhu nudce, etanol, va tuong tu. Dang
solvat héa ctia hop chét trinh bay trong ban mé ta ndy ciing dwoc coi 1a duge boc 10 &
day. Ngoai ra, dugc phdm tity ¥ chira cac dugc chét thude hodc tic nhan dwgc phdm
khac, chat mang, chét bd trg, nhu chat bao quan, chét 1am n dinh, chét tao 4m hodc chat
nhii hoa, chét thic déy hoa tan, mubi dé diéu chinh ap luc thdm th4u, chét dém va/hoac
céc chét ¢ gia tri diéu tri khéc.

Phuong phép diéu ché duoc phdm chira hop chit mé ta trong ban md ta nay bao
gb6m bude phéi ché hop chit véi mét hodc nhidu ta duge hodc chit mang tro, duoc dung
dé tao ra duoc phém rén, nira ran hodc l6ng. Duogc phém rin bao gém, nhung khong bi
gi¢i han béi, ché phém dang bot, vién nén, hat phan tan dugc, vién bao nang, vién nhén
va vién dit. Duoc phdm 16ng bao gdm dung dich trong d6 hop chit dugc hoa tan, nhii
tuong chira hop chit hodc dung dich chtra cac thé liposom, vi hat mixen hodc hat nano
chtra hop chit nhu dugc boc 16 trong ban mé ta nay. Duoc phidm ntra rén bao gdm,
nhung khong bi giéi han béi, dang gel, huyén phil va dang kem. Dang ctia dugce phim
md ta & ddy bao gdbm cac dung dich hogc huyén phu 16ng, cac dang ran thich hop cho
dung dich hodc huyén phu & dang 16ng trude khi sir dung hodc ¢ dang nhii twong. Céc
dugc phim nay tily ¥ ciling chira nhitng lwong nhé cac chit phu gia khong doc, nhu cac

chat tao am hodc nhil héa, cac chat dém pH va v.v..

Theo mdt s6 phwong an, duoc pham chira it nhat mot hop chit c6 cong thirc (I)
theo cach minh hoa ¢ dang 16ng, trong d6 céc chat c6 mit trong dung dich, trong huyén
phu hodc cé hai. Mgt cach dién hinh, khi duogc phém dugc dung la dung dich hoac huyén
pht, phén tac nhan thir nhit ¢6 mat trong dung dich va phén tic nhan tht hai c6 mit &
dang hat, trong huyén phii trong chét nén 16ng. Theo mét s6 phuong an, duge phim 1ong

bao gbm ca phdi ché dang gel. Theo cac phuong 4n khac, duge phidm long 14 dang nuée.

Theo mét sb phuong an, huyén phii nuée hiru dung chira mot hoic nhiu polyme
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1am chét tao huyén phu. Cac polyme hiru dung bao gdm polyme hoa tan trong nuée nhu
polyme xenluloza, vi du, hydroxypropyl metylxenluloza, va cac polyme khong hoa tan
trong nude nhu polyme chtra cacboxyl lién két ngang. Cac dugc phdm xéac dinh mé ta &
day bao gdbm polyme két dinh niém mac, vi du dugc chon tir cacboxymetylxenluloza,
carbome (polyme cua axit acrylic), poly(metylmetacrylat), polyacrylamit,

polycarbophil, copolyme axit acrylic/butyl acrylat, natri alginat va dextran.

Duoc phdm hitu dung, tly ¥, con chira cac chit 1am hoa tan dé hd trg vé tinh hoa
tan ctia hop chét c6 cong thirc (I). Thudt ngit “chit 1am hoa tan” thudng bao gdm ca céc
chét din dén su hinh thanh dung dich dang mixen hoic dung dich thuc chtra chit néu
trén. Céc chét hoat dién khong ion chép nhan dugc, vi du, polysorbate 80, 1a hitu dung
1am chét 1am hoa tan, c6 thé 1a cac glycol, polyglycol chap nhan dugc trong nhan khoa,

vi du, polyetylen glycol 400, va glycol ete.

Ngoai ra, dugc phdm hitu dung tiy y chira mot hogc nhidu chét diéu chinh d6 pH
hoic chit tao dém, bao gém cac axit nhu axit axetic, boric, xitric, lactic, phosphoric va
axit clohydric; cac kiém nhu natri hydroxit, natri phosphat, natri borat, natri xitrat, natri
axetat, natri lactat va tris-hydroxymetylaminometan; va céc chit dém nhu
xitrat/dextroza, natri bicacbonat va amoni clorua. Cac axit, kiém va chit dém nhu vay
duge bao gdm véi lugng can thiét dé duy tri d6 pH cia ché phidm nam trong khoang

chép nhén duoc.

Do d6, duoc phim hitu dung, tity ¥ con chira mdt hodc nhiéu mubi véi luong can
thiét dé mang lai d6 thim théu cho dugc phdm nim trong khoang chép nhan dugc. Cac
mudi nhu viy bao gdm mudi mang céc cation natri, kali hogic amoni va mang c4c anion
clorua, xitrat, ascorbat, borat, phosphat, bicacbonat, sulfat, thiosulfat hodc bisulfit; cac
mudi thich hop bao gém natri clorua, kali clorua, natri thiosulfat, natri bisulfit va amoni

sulfat.

Céc duoc phdm hiru dung khac tly ¥ chira mot hogic nhiéu chét bao quan dé ngan
chiin hoat tinh cta vi khudn. Céc chit bao quéan thich hop bao gdm céc chét chira thay
ngin nhu merfen va thiomersal; clo dioxit dugc 4n dinh; va cac hop chit amoni bac bdn

nhu benzalkoni clorua, xetyltrimetylamoni bromua va xetylpyridin clorua.

Duogc phém hitu dung khac nita chira mot hodc nhiéu chit hoat dién dé ting cuong

-177-



24868

d6 6n dinh vat 1y hodc cho cac muc dich khac. Cac chét hoat dién khong ion thich hop
bao gdm céc glyxerit ciia axit béo polyoxyetylen va dau thuc vat, vi du, diu thiu dau
hydro héa polyoxyetylen (60); va polyoxyetylen alkylete va alkylphenyl ete, vi du,

octoxynol 10, octoxynol 40.

Duoc phdm hitu dung khac nita chira m6t hodc nhiéu chét chéng oxy hoa dé tang
cuong do dn dinh héa hoc & noi can thiét. Cac chit chdng oxy héa thich hop bao gdm,

chi theo cach vi du, axit ascorbic va natri metabisulfit.

Theo mot s6 phuong an, dugc phdm huyén phit nuéc duge dong gbi trong dd
chira lidu don khong thé dong lai dugce. Theo céch khéc, dd chira da lidu khong thé doéng
lai duoc dugc sir dung, trong trudong hop nay, tt hon bao gdm chat bao quan trong duoc

phim.

Theo cac phuong 4n khéc, cac hé phan phébi khac cho cac hop chét duoc ki nudce
duoc sir dung. Liposom va nhil twong 13 cac vi du vé cac thé mang hodc chit mang phan
phéi ¢ thé duge st dung & ddy. Theo médt sd phuong 4n, dung méi hitu co nhu N-
metylpyrolidon ciing dugc st dung. Theo cac phuong 4n khéc, hop chat mé ta trong ban
md ta nay dugc phan phdi st dung hé giai phong kéo dai, nhu cac nén ban thim bing
cac polyme ran ki nudc chira tic nhan diéu tri. Cac nguyén lidu giai phong kéo dai khac
nhau c6 thé dugc st dung & day. Theo mot sé phuong an, vién bao nang giai phong kéo
dai giai phong cac hop chét trong thoi gian tir mot vai tudn cho téi hon 100 ngay. Tuy
thudc vao ban chit hoa hoc va dd dn dinh sinh hoc ciia tdc nhan diéu tri, cac chién lugc

bd sung dé 1am on dinh protein dugc sir dung.

Theo mdt s6 phuong 4n, ché phdm moé ta & ddy chira mot hodc nhiéu chit chéng
oxy hoa, chét tao chelat véi kim loai, cac hop chét chira thiol va/hodc cac chit dn dinh
thong thudng khéc. Vi du vé chét dn dinh nhu vay bao gdm, nhung khéng bi gii han
boi: (a) khoang 0,5% dén khoang 2% trong lugng/thé tich glyxerol, (b) khoang 0,1%
dén khoang 1% trong luong/thé tich metionin, (c) khoang 0,1% dén khoang 2% trong
luong/thé tich monothioglyxerol, (d) khoang 1mM dén khoang 10mM EDTA, (e)
khoang 0,01% dén khoang 2% trong lugng/thé tich axit ascorbic, (f) 0,003% dén khoang
0,02% trong lugng/thé tich polysorbate 80, (g) 0,001% dén khoang 0,05% trong
lwgng/thé tich polysorbate 20, (h) arginin, (i) heparin, (j) dextran sulfat, (k) xyclodextrin,
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(I) pentosan polysulfat va cac heparinoit khac, (m) cac cation hoa tri hai nhu magie va

kém; hodc (n) hdn hgp hop clia cac thanh phan trén.

Theo mét s phuong éan, ndng dd clia mot hodc nhidu hop chéit duge cung cip
trong dugc phim theo sang ché 1a dudi 100%, 90%, 80%, 70%, 60%, 50%, 40%, 30%,
20%, 19%, 18%, 17%, 16%, 15%,14%, 13%, 12%, 11%, 10%, 9%, 8%, 7%, 6%, 5%,
4%, 3%, 2%, 1%, 0,5%, 0,4%, 0,3%, 0,2%, 0,1%, 0,09%, 0,08%, 0,07%, 0,06%, 0,05%,
0,04%, 0,03%, 0,02%, 0,01%, 0,009%, 0,008%, 0,007%, 0,006%, 0,005%, 0,004%,
0,003%, 0,002%, 0,001%, 0,0009%, 0,0008%, 0,0007%, 0,0006%, 0,0005%, 0,0004%,
0,0003%, 0,0002%, hodc 0,0001% trong lugng/trong luong, trong luqng/thé tich hoac
thé tich/thé tich.

Theo mét sé phuong 4n, ndng d6 ciia mot hodc nhiéu hop chit theo sang ché 1a
cao hon 90%, 80%, 70%, 60%, 50%, 40%, 30%, 20%, 19,75%, 19,50%, 19,25% 19%,
18,75%, 18,50%, 18,25% 18%, 17,75%, 17,50%, 17,25% 17%, 16,75%, 16,50%,
16,25% 16%, 15,75%, 15,50%, 15,25% 15%, 14,75%, 14,50%, 14,25% 14%, 13,75%,
13,50%, 13,25% 13%, 12,75%, 12,50%, 12,25% 12%, 11,75%, 11,50%, 11,25% 11%,
10,75%, 10,50%, 10,25% 10%, 9,75%, 9,50%, 9,25% 9%, 8,75%, 8,50%, 8,25% 8%,
7,75%, 7,50%, 7,25% 7%, 6,75%, 6,50%, 6,25% 6%, 5,75%, 5,50%, 5,25% 5%, 4,75%,
4,50%, 4,25%, 4%, 3,75%, 3,50%, 3,25%, 3%, 2,75%, 2,50%, 2,25%, 2%, 1,75%,
1,50%, 125% , 1%, 0,5%, 0,4%, 0,3%, 0,2%, 0,1%, 0,09%, 0,08%, 0,07%, 0,06%,
0,05%, 0,04%, 0,03%, 0,02%, 0,01%, 0,009%, 0,008%, 0,007%, 0,006%, 0,005%,
0,004%, 0,003%, 0,002%, 0,001%, 0,0009%, 0,0008%, 0,0007%, 0,0006%, 0,0005%,
0,0004%, 0,0003%, 0,0002%, hodc 0,0001% trong lugng/trong lugng, trong luqng/thé
tich, hodc thé tich/thé tich.

Theo mét s6 phuong an, ndng dd ciia mot hodc nhiéu hop chét theo sang ché nim
trong khoang tir xap xi 0,0001% dén x4p xi 50%, xap xi 0,001% dén x4p xi 40%, xép xi
0,01% dén xap xi 30%, xap xi 0,02% dén xap xi 29%, x4p xi 0,03% dén xap xi 28%,
xép xi 0,04% dén xép xi 27%, xép xi 0,05% dén xép Xi 26%, Xép xi 0,06% dén xép xi
25%, xap xi 0,07% dén xAp xi 24%, x4p xi 0,08% dén xAp xi 23%, x4p xi 0,09% dén
xap xi 22%, x4p xi 0,1% dén xap xi 21%, x4p xi 0,2% dén x4p xi 20%, x4p xi 0,3% dén
xép xi 19%, xép xi 0,4% dén xép xi 18%, xép xi 0,5% dén xép xi 17%, xép xi 0,6% dén
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xap xi 16%, x4p xi 0,7% dén xap xi 15%, xap xi 0,8% dén xép xi 14%, x4p xi 0,9% dén
xap xi 12%, x4p xi 1% dén x4p xi 10% trong luong/trong luong, trong lwong/thé tich

hodc thé tich/thé tich.

Theo mét s6 phuong 4n, néng dd ctia mdt hodc nhidu hop chit theo sang ché nim
trong khoang tir xdp xi 0,001% dén xAp xi 10%, xap xi 0,01% dén xap xi 5%, x4p xi
0,02% dén x4p xi 4,5%, x4p xi 0,03% dén xap xi 4%, xép xi 0,04% dén x4p xi 3,5%,
xép xi 0,05% dén xap xi 3%, x4p xi 0,06% dén x4p xi 2,5%, x4p xi 0,07% dén x4p xi
2%, xép xi 0,08% dén xép xi 1,5%, xép xi 0,09% dén xép xi 1%, xép xi 0,1% dén xép
xi 0,9% trong luong/trong lugng, trong luqng/thé tich hoic thé tich/thé tich.

Theo mot sb phuong é4n, lugng cia mot hodc nhiéu hop chét theo sang ché 1a
tuong duong hodc thip hon 10g, 9,5g, 9,0g, 8,5g, 8,0g, 7,5g, 7,0g, 6,52, 6,0g, 5,5g, 5,0g,
4,5¢,4,0g,3,5g,3,0g,2,5g,2,0g, 1,5¢g, 1,0g,0,95¢, 0,9¢, 0,85g, 0,8g, 0,75g, 0,7g, 0,65g,
0,6g,0,55g,0,5¢g, 0,45¢g, 0,4g,0,35¢g, 0,3g,0,25¢g, 0,2g, 0,15¢g, 0,1g, 0,09g, 0,08g, 0,07g,
0,06g, 0,05g, 0,04g, 0,03g, 0,02g, 0,01g, 0,009g, 0,008g, 0,007g, 0,006g, 0,005g,
0,004g, 0,003g, 0,002g, 0,001g, 0,0009¢g, 0,0008g, 0,0007g, 0,0006g, 0,0005g, 0,0004g,
0,0003g, 0,0002g, hodc 0,0001g.

Theo mdt sb phuong an, luong ciia mot hozc nhiéu hop chit theo sang ché is
more than 0,0001g, 0,0002¢g, 0,0003g, 0,0004g, 0,0005g, 0,0006g, 0,0007g, 0,0008g,
0,0009g, 0,001g, 0,0015g, 0,002g, 0,0025g, 0,003g, 0,0035g, 0,004g, 0,0045g, 0,005g,
0,0055g, 0,006g, 0,0065g, 0,007g, 0,0075g, 0,008g, 0,0085g, 0,009¢g, 0,0095¢g, 0,01g,
0,015g, 0,02g, 0,025g, 0,03g, 0,035g, 0,04g, 0,045g, 0,05g, 0,055g, 0,06g, 0,065g,
0,07g, 0,075g, 0,08¢g, 0,085g, 0,09¢, 0,095¢g, 0,1¢g, 0,15g, 0,2¢g, 0,25¢, 0,3g, 0,35g, 0,4g,
0,45g, 0,5g, 0,55g, 0,6g, 0,65g, 0,7g, 0,75g, 0,8g, 0,85¢g, 0,9g, 0,95¢g, 1g, 1,5¢g, 2g, 2,5,
3g, 3,5, 4g,4,5g, 5g, 5,5g, 6g, 6,5g, 72, 7,5g, 8g, 8,52, 9g, 9,5g, hodc 10g.

Theo mdt sd phuong an, lugng ctia mot hoac nhiéu hop chét theo sédng ché nam
trong khoang 0,0001-10g, 0,0005-9¢g, 0,001-8¢g, 0,005-7g, 0,01-6g, 0,05-5¢g, 0,1-4g, 0,5-
4g, hodc 1-3g.

Bo kit/Vit phc”fm san xudt

Dé sir dung trong cac ting dung diéu trj md ta & day, cac bo kit va vat pham san
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xudt ciing dugc dé cap. Theo mot sb phuong 4n, bd kit nhur vy bao gdm chit mang, bao
g6i hodc bd phan chira duge chia thanh ngin dé tiép nhan mot hodc nhiéu dd chtra nhu
lo nho, 6ng va dd chira twong tw, mbi mot trong s cac dd chua nay bao gdm mot trong
sd cac chi tiét riéng biét dé dwogc sir dung trong phuong phép duoc md ta & day. Do chira
thich hop bao gém, vi du, chai, lo nho, bom tiém va éng nghiém. P chita duoc tao ra

tir nhiéu vat liéu nhu thuy tinh hodc chét déo.

Vit pham san xuit dé cap & day chira vat lidu bao goéi. Vit lidu bao géi dé sir
dung trong déng gbi san phim duoc bao gém céc vit liéu duge tim thy trong, vi du tai
liéu patent M s6 5,323,907, 5,052,558 va 5,033,252. Vi du v& vat liéu dong gbi duoc
phim bao gdm, nhung khong bi giéi han bai, vi phdng, chai, éng, dung cu xdng, bom,
tii, lo nho, dd chira, bom tiém, chai, va vat liéu déng géi bét ky thich hogp cho ché phim
lya chon va phuong thire str dung va diéu tri du dinh. Vi du, (cac) dd chta bao gém mot
hozc nhiéu hop chit dugec md ta & ddy, tiy ¥ trong hdn hop hoidc két hop vdi tac nhan
khac nhu duge boc 10 trong ban md ta nay. (Céc) dd chira tiy ¥ ¢6 cira tiép can vo trung
(vi dy, dd chira 1a tGi dung dich tiém tinh mach hoic lo ¢6 niit ¢6 thé choc qua dugc béng
kim tiém dudi da). Cac bd kit nhu vay tiy ¥ bao gdm hop chit ciing véi phdn mé ta nhan
dang hoic nhan hiéu hogc cac huéng din lién quan dén viéc str dung bd kit nay trong

cac phuong phép mo ta ¢ day.

Vi du, b kit dién hinh bao gdm mdt hodc nhiéu db chira bd sung, mdi mét loai
béng mot hodc nhiéu vat liéu khac nhau (nhu chét phéan tng, tuy y & dang cd dac va/hoac
dung cu) mong mudn theo quan diém thi trudng va ngudi st dung dé sir dung hop chit
dugc mo ta & day. Vi du khong gidi han vé cac vat liéu nhu vay bao gdm, nhung khong
bi gidi han boi, cac chat dém, chét pha loang, bd loc, kim, bom ti€m:; chét mang, bao
201, dd chira, lo va/hoidc cac nhin ghi trén éng liét ké thanh phén va/hodc huéng dan st
dung va céc to dinh kém ghi huéng dan st dung. Tét hon, mét bd hudng din ciing s&
dugc bao gdbm. Nhan ghi tiy ¥ & trén hodc két hop véi d6 chtra. Vi dy, nhan & trén dd
chtra khi chit, con sb hoic ky tu khéc tao thanh nhédn dugc gén, duoc tao khudn hoac
dugce khic 1én chinh dd chira, nhan dugc két hop véi dd chira khi n6é dé ¢ bén trong
khoang chira hoic thé mang ciing dé gitr d6 chira, vi du, & dang to 1dng trong bao goi.
Ngoai ra, nhan dugce sit dung dé chi rd luong can duoc st dung cho mot ing dung diéu

tri cu thé. Ngoai ra, nhan chi rd cac huéng dan st dung vé céc ndi dung, nhu trong céc
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phuong phap mo ta & dy. Theo mot s6 phuong an, dugc phdm dugce trinh bay trong bao
g0i hodc dung cu dinh lugng chira mot hodc nhiéu dang bao ché don vi chua hop chét
dé cap ¢ day. Vi dy, bao géi chira 14 kim loai hodc chit déo, nhu bao g6i dang vi phong.
Hodc, bao gdi hodc dung cu dinh luwgng c¢6 kém theo cac hudng din st dung. Hodc bao
g0i hodc dung cu dinh lugng c6 kém theo thong bao két hop véi dd chira & dang duoc
quy dinh bdi co quan chinh pht quy dinh v& viée san xuét, sir dung hodc ban dugc phém,
thong bao nay phan anh sy chép thuén cta co quan vé dang thubc diing cho ngudi hogic
dung trong thu y. Vi du, thong bdo nhu vay 1a nhan ghi duoc chép thuan bdi co quan
quan 1y thudc va thuc phim Hoa Ky (the U.S. Food and Drug Administration) dung
trong ké don thudc hoic t& dinh kém san phim duoc chip thuan. Theo mot s6 phuong
4n, duge phim chira hop chét theo sang ché phéi ché trong thé mang dugc phim tuong
thich dugc didu ché, dit vao trong db chura thich hop va dan nhan dé diéu tri cho mot

tinh trang bénh dugc chi dinh.
Céc phuong phap

Ban mo ta boc 10 phwong phap trc ché su truyén tin hidu té bao trung gian béi
RAS bao gdbm budc cho té bao tiép xuic véi lugng c6 hidu qua ctia mot hodc nhiéu hop
chét boc 10 & day. Viéc e ché su din truyén tin hiéu trung gian bdi RAS c6 thé duoc
danh gi4 va chirng minh bang nhiéu cach da biét trong linh vuc. Cac vi du khong gi6i
han bao gbém chimng ctt vé (a) su suy giam hoat tinh GTPaza ciia RAS; (b) su suy giam
4i luc lién két GTP hodc su gia ting vé 4i luc lién két GDP; (¢) su gia tang v& hé s6 phan
ly (K off) cia GTP hodc sy suy giam v& hé s phan ly (K off) ctia GDP; (d) su suy giam
vé cac muc phan tir truyén tin hiéu xuodi dong trong qué trinh RAS, nhu su suy giam vé
murc pMEK; va/hodc (e) sy suy giam trong viéc li€n két phitc RAS v6i phan tix truyén
tin hiéu xudi dong bao gdbm nhung khong bi gi¢i han & Raf. B kit va cac thir nghiém
c6 sin trén thi trudng c6 thé duoc str dung dé x4ac dinh mot hoac nhiéu chimg ¢t néu
trén.

Ban mo ta cling boc 16 cac phuong phép stt dung hop chit hodc dugc pham theo
sang ché dé diéu tri cac tinh trang bénh, bao gdm nhung khong bi giéi han & c4c tinh
trang bénh do bai sy dot bién G12C KRAS, HRAS hodc NRAS, dot bién G12C HRAS
va/hoiic dot bién G12C NRAS (vi du, bénh ung thu).
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Ban mb ta md ta phuong phap didu tri ung thu, phuong phéap bao gdm st dung
mdt lwong ¢ hidu qua ctia dugc pham bét ky trong sé cac duoc pham chira hop chét ¢6
cong thie (I) cho dbi twong can diéu tri. Theo mot sb phuwong 4n, bénh ung thu duge
trung gian boi su dot bién G12C KRAS, HRAS hodc NRAS. Theo cic phuong 4n khac,
bénh ung thu 13 ung thu tuy,ung thu dai trang, bénh polip két hop MYH, ung thu dai

tryc trang hodic ung thu phdi.

Ban mo ta ciing md ta phwong phép diéu tri réi loan cho dbi tuong cn diéu tri,
trong d6 phuong phap niy bao gdm budc xac dinh xem lidu dbi tuong c6 bi dot bién
G12C KRAS, HRAS hodc NRAS hay khong va néu nhu d6i tuong dugc xac dinh bi dot
bién G12C KRAS, HRAS hoic NRAS, thi cho dbi twong st dung lidu lugng c6 hiéu
qua diéu tri cta it nhit mot hop chét co cong thire (I) hodc mudi, este, tién duoc chét,

chét hd bién, solvat, hydrat hodc chét dan xuit duoc dung ctia hop chét nay.

Céc hop chét boc 10 theo sang ché e ché manh su sinh truéng té bao khong phu
thudc vao gia thé va do d6 c6 tiém ning e ché sy di can cua khdi u. Do d6, ban mb ta
boc 16 phuwong phép tc ché su di cin cia khdi u, phuong phap bao gdm buédce st dung
luong c6 hiéu quéa cia duoc phdm chira hop chit bat ky trong s6 cac hop chét boc 16

trong ban mo ta nay va chit mang dugc dung cho dbi twong can diéu tri.

Céc dot bién G12 CKRAS, HRAS hoic NRAS cling dad dugc nhén dang trong
cac tinh trang 4c tinh v& mau (vi du, cic bénh ung thu tic dong dén mau, tiy xwong
va/hoic hach bach huyét). Do d6, mot s6 phuong 4n xac dinh mé ta viée sir dung céc
hop chét theo sang ché (vi du, & dang dugc pham) cho bénh nhan can diéu tri tinh trang
4c tinh vé& mau. Céc tinh trang 4c tinh nay bao gdm, nhung khéng bi gi6i han bai, bénh
bach ciu va u bach huyét. Vi du, céc hop chit boc 16 & day co thé dugc s dung trong
diéu tri cac bénh nhu bénh bach cAu cép dong lympho (ALL), bénh bach cAu cép dong
tay (AML), bénh bach ciu mén dong lympho (CLL), u lympho té bao nho (SLL), bénh
bach cu nguyén bao tily man tinh (CML), bénh bach ciu cip té bao don nhan (AMoL)
va/ hodic cac bénh bach ciu khac. Theo cac phuong an khac, hop chit c6 thé duoc st
dung trong diéu tri u bach huyét nhu tit ca cac kiéu phu ciia u lympho Hodgkins hodc u

lympho khdng Hodgkins.

Viéc xac dinh khéi u hodc ung thu bao gdm dot bién G12C KRAS, HRAS hoic
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NRAS c6 thé duoc thuc hién béng cach dénh gia trinh tu nucleotit ma héa cho protein
KRAS, HRAS hoac NRAS, béng cach danh gia trinh tu axit amin cta protein KRAS,
HRAS hoidc NRAS, hoac béng cach danh gia cac dic tinh cta protein gia dinh dot bién
KRAS, HRAS hoic NRAS. Trinh ty cia KRAS, HRAS hoic NRAS nguoi kiéu tw nhién
1a da biét trong linh vuc, (vi du, ma truy cép sé NP203524).

Céc phuong phap phat hién dot bién & trinh tu nucleotit KRAS, HRAS hoic
NRAS da biét d6i v6i nguoi c6 hiéu biét trung binh trong linh vuc. Cac phuong phép
nay bao gdm, nhung khéng bi gidi han béi, thir nghiém phan tich phan tng chudi
polymeRASe-da hinh chidu dai cac doan cit gigi han (PCR-RFLP), thir nghiém phan
tich phan tng chudi polymeRASe-da hinh cu tric soi don (PCR-SSCP), thir nghiém
phén tich PCR thoi gian thuc, k§ thuat giai trinh tw PCR, thir nghiém khuéch dai PCR
dic hiéu alen dot bién (MASA), giai trinh tu truc tiép, phan ung kéo dai doan mdi, k¥
thuat dién di, thir nghiém gén oligonucleotit, thir nghiém lai, thir nghiém TagMan, thi
nghiém phan tich kiéu gen SNP, k¥ thuét phan tich néng chay phan giai cao va phan tich
gen chip (microarray). Theo mdt s6 phuong an, cac miu duge danh gia vé cac dot bién
G12C KRAS, HRAS hodc NRAS bang k§ thuat PCR thoi gian thuc. Trong k¥ thuat
PCR thoi gian thuc, cidc doan do gén huynh quang déc hiéu véi dot bién G12C KRAS,
HRAS hoac NRAS duoc st dung. Khi dot bién c6 mat, doan do gén vao va huynh quang
dugc phat hién. Theo mot sb phuong an, dot bién G12C KRAS, HRAS hoic NRAS
duge nhan dién nhd st dung phuong phap giai trinh tu truc tiép ciia cac ving dic hiéu
(vi du, exon 2 va/hodc exon 3) & gen KRAS, HRAS hodc gen NRAS. K§ thuat nay sé&
nhén dién tAt ca moi dot bién c6 thé & vung dugc gidi trinh tu.

Céc phuong phép phat hién dot bién & protein KRAS, HRAS hoic NRAS 14 da
biét dbi véi nguoi c6 hiéu biét trung binh trong linh vurc. Cac phuong phép nay bao gbm,
nhung khong bi gidi han boi, viéc phat hién dot bién KRAS, HRAS hodc NRAS nho st
dung tac nhan gén két (vi du, khang thé) dic higu ciia protein dot bién, k¥ thuat dién di
protein va k¥ thuat thim protein (Western blotting), va k¥ thuat giai trinh tw peptit truc
tiép.

Céac phuong phép xac dinh xem li¢u khéi u hodc ung thu c6 bao gdm dot bién

G12C KRAS, HRAS hoic NRAS hay khong c6 thé sir dung nhiéu mau. Theo mot s6

-184-



24868

phuong 4n, miu duoc 1dy tir d6i tugng c6 khéi u hodc bi ung thu. Theo mot sb phuong
an, mau dugc Iéy tir dbi tuong bi ung thu hodc c6 khi u. Theo mot sb phuong an, mau
12 mAu 12 mAu khéi u méi/mau ung thu. Theo mdt sé phwong 4n, mau 1a mau khbi u
dong lanh/mAu ung thu. Theo mot s phuong 4n, mau 12 mAu ngdm trong parafin ¢
dinh bang formalin. Theo mot s& phuwong 4n, mau dugc xir Iy thanh dich phan giai té

bao. Theo mot sé phuong 4n, mau duoc xir Iy thanh ADN hoic ARN.

Bén mo ta ciing bdc 16 phuong phép didu tri rdi loan ting sinh & dong vét c6 v
bao gdm budc sir dung cho dong vat c6 vii mot lwong cé tac dung didu tri cia hop chét
theo séng ché, hodc mubi, este, tién dugc chit, solvat, hydrat hodc din xuét dugc dung
ctia hop chit nay. Theo mdt s& phwong 4n, phuong phép nay lién quan dén viéc diéu tri
ung thu nhu bénh bach ciu 4c tinh dong tiy, ung thu & nguéi tré tudi, ung thu vo thuong
than & tré em, ung thu lién quan dén AIDS (vi du, u lympho va ung thu mo lién két
Kaposi), ung thu hdu mon, ung thu rudt thira, u té bao hinh sao, u quéi khong dién hinh,
ung thu té bao day, ung thu dudng mat, ung thu bang quang, ung thu xwong, u than kinh
dém than nio, khdi u nio, ung thu v, khéi u phé quéan, u lympho burkitt, khdi u dang
caxinoit, u quai khoéng dién hinh, u phdi thai, u té bio mam, u lympho nguyén phat, ung
thu cb ti cung, ung thu & tré em, u day séng, khdi u & tim, bénh bach ciu man dong
lympho (CLL), bénh bach ciu nguyén bao tily man tinh (CML), rdi loan tang sinh tay
man tinh, ung thu dai trang, ung thu dai truc trang, u so hau, u lympho té bao T da, ung
thu dudng mat ngoai gan tai chd (DCIS), u phdi thai, ung thu CNS, ung thu ndi mac tir
cung, u mang nao that, ung thu thuc quan, u nguyén bao than kinh khiru giac, sacom
Ewing, extracranial u t& bao mam, u t& bao mam ngoai sg, ung thu mét, u mo bao xo &
xuwong, ung thu tii mat, ung thu da day, khéi u dang caxinoit tiéu hoa, u mé dém dudng
tiéu hoa (GIST), u té bao mam, u 14 nudi phdi dudng tiéu hoa, bénh bach ciu té bao toc,
ung thu dau va cd, ung thu tim, ung thu gan, u lympho hodgkin, ung thu ha hau, u sic
td trong mét, u t& bao tiéu déo, u than kinh nodi tiét tuy, ung thu than, ung thu thanh quan,
ung thu moi va khoang miéng, ung thu gan, ung thu biéu mé thuy tai chd (LCIS), ung
thu phéi, u lympho, ung thu c¢d té bao véy di can chua rd nguyén phat, ung thu duong
gifra, ung thu miéng, hoi ching da u ndi tiét, bénh da u tay/ung thu tuong bao, u lympho
té bao T cta da, hoi ching rdi loan sinh tity, u tin sinh loan san tiy/tdng sinh tiy, bénh

da u ty, ung thu t€ bao merkel, u trung bi€u mo 4c tinh, u md bao xo 4c tinh & xuwong
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va sacom xuong, ung thu khoang miii va xoang canh miii, ung thu miii hong, u nguyén
bao than kinh, u lympho khong hodgkin, ung thu phdi khong phai té bao nhé (NSCLC),
ung thu miéng, ung thu mdi va khoang miéng, ung thu miéng - hiu, ung thu budng
trimg, ung thu tuy, bénh u nhu, u can hach, ung thu xoanh canh miii va khoang miii, ung
thu tuyén can gidp, ung thu duong vat, ung thu hong, u nguyén bao phdi - mang phdi, u
lympho nguyén phét hé than kinh trung wong (CNS), ung thu tién liét tuyén, ung thu
tryc trang, ung thu t& bao chuyén tiép, u nguyén bao vong mac, sacom co van, ung thu
tuyén nuéc bot, ung thu da, ung thu da day, ung thu phéi té bao nhé, ung thu rudt non,
sacom md mém, u lympho té bao T, ung thu tinh hoan, ung thu hong, u tuyén trc va ung
thu bidu md tuyén trc, ung thu tuyén giap, ung thu té bao chuyén tiép cua bé than va
nidu quan, khéi u nguyén bao nudi, cac ung thu hiém gip & tré em, ung thu niéu dao,
sacom tir cung, ung thu am dao, ung thu 4m hg, hodc ung thu do virut. Theo mdt sb
phuong an, phuong phép nay lién quan dén viéc diéu tri rdi loan ting sinh khong phai
ung thu nhu ting san lanh tinh & da (vi dy, bénh vy nén), tai phat hep, hodc tién liét
tuyén (vi dy, phi dai tién liét tuyén lanh tinh (BPH)).

Ban md ta ciing boc 16 cac phuong phap diéu tri ung thu phdi, phuong phap nay
bao gdm viéc sir dung lugng c6 hidu qua ctia hop chét bét ky trong s cac hop chit mo
ta & trén (hodc duge pham chira hop chit nay) cho ddi twong can diéu tri. Theo mét sd
phwong an, ung thu phdi 1a ung thu biéu md phdi khong phai té bao nhé (NSCLC), vi
du, ung thu biéu mé tuyén, ung thu biéu mé phdi té bao vay hodc ung thu biéu mé phdi
té bao 16n. Theo cac phwong an khéc, ung thu phéi 1 ung thu biéu md phdi té bao nho.
Céc ung thu phdi khéc c¢6 thé diéu tri dugc bing hop chét theo sang ché bao gdm, nhung
khong bi gidi han béi, khéi u tuyén, khdi u dang caxinoit va cac ung thu biéu mé khong
biét hoa.

Déi twong ma ¢ thé duge didu tri bang hop chit theo sang ché hoic mudi duge
dung, este, tién duoc chét, solvat, chét hd bién, hydrat hodc dan xuét cua hop chét nay,
theo cac phuong phap dugc bdc 19 trong ban md ta nay bao gdm, vi du, cac dbi tuong
da duoc chin doan dang bi bénh bach cau 4c tinh dong tiy, bénh bach cau 4c tinh dong
ty, ung thu & ngudi tré tudi, ung thu vo thuong than & tré em, ung thu lién quan dén
AIDS (vi dy, u lympho va ung thu mo lién két Kaposi), ung thu hdu mon, ung thu rudt

thira, u té bao hinh sao, u quai khong dién hinh, ung thu té bao day, ung thu dudng mat,
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ung thu bang quang, ung thu xuong, u than kinh dém than nfo, khéi u ndo, ung thu vu,
khéi u phé quan, u lympho burkitt, khéi u dang caxinoit, u quai khong dién hinh, u phéi
thai, u t& bao mam, u lympho nguyén phat, ung thu c¢d tir cung, ung thu & tré em, u day
séng, khéiu & tim, bénh bach cAu man dong lympho (CLL), bénh bach ciu nguyén bao
tiy man tinh (CML), ri loan ting sinh tiy méan tinh, ung thu dai trang, ung thu dai truc
trang, u so hau, u lympho té bao T da, ung thu dudng mat ngoai gan tai chd (DCIS), u
phoi thai, ung thu CNS, ung thu ndi mac tir cung, u mang ndo thit, ung thu thuc quan,
u nguyén bao than kinh khau giac, sacom Ewing, u té bao mam ngoai sg, u té bao mam
ngoai tuyén sinh duc, ung thu mit, u mé bao xo & xuong, ung thu tii mat, ung thu da
day, khéi u dang caxinoit dudng ti€éu hoéa, u mé dém duong ti€u hda (GIST), u té bao
mam, u 14 nudi duodng tiéu hoa, bénh bach cau té bao téc, ung thu dau va cd, ung thu
tim, ung thu gan, u lympho hodgkin, ung thw ha hau, u sidc t6 trong mat, u té bao tidu
d4o, u than kinh noi tiét tuy, ung thu than, ung thu thanh quan, ung thu mdi va khoang
miéng, ung thu gan, ung thu biéu md thuy tai chd (LCIS), ung thur phdi, u lympho, ung
thu ¢b té bao véy di can vi can nguyén khong rd, ung thu biéu mé dudng giita, ung thu
miéng, hoi ching da u ndi tiét, bénh da u tiry/ung thu twong bao, u lympho té bao T ctia
da, hoi chiing roi loan sinh tly, u tan sinh loan san tuy/tang sinh tiy, bénh da u tiy, ung
thu té bao merkel, u trung biu md 4c tinh, u mo bao xo 4c tinh & xwong va sacom xuong,
ung thu khoang mili va xoang canh mili, ung thu miii hong, u nguyén bao than kinh, u
lympho khong hodgkin, ung thu phéi khéng phai té bao nho (NSCLC), ung thu miéng,
ung thu méi va khoang miéng, ung thu miéng - hau, ung thu budng tring, ung thu tuy,
bénh u nhu, u cin hach, ung thu xoanh canh miii va khoang miii, ung thu tuyén can giap,
ung thu dwong vat, ung thu hong, u nguyén bio phdi - mang phdi, u lympho nguyén
phat hé than kinh trung wong (CNS), ung thu tién liét tuyén, ung thu truc trang, ung thu
té bao chuyén tiép, u nguyén bao vdng mac, sacom co van, ung thu tuyén nude bot, ung
thu da, ung thu da day, ung thu phéi té bao nho, ung thu rudt non, sacom mo mém, u
lympho té bao T, ung thu tinh hoan, ung thu hong, u tuyén trc va ung thu biéu mé tuyén
trc, ung thu tuyén giap, ung thu té bao chuyén tiép cta bé than va niéu quan, khéi u
nguyén bao nudi, cac ung thur hiém gip & tré em, ung thu niéu dao, sacom ti cung, ung
thu Am dao, ung thu 4m hd, hodc ung thu do virut. Theo mot s6 phuong an, d6i twong

ma c6 thé dugc didu tri bing hop chét theo sang ché bao gdm céac dbi tugng da duge
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chin doan dang bi r6i loan ting sinh khong phéi ung thu nhu ting san lanh tinh & da (vi
du, bénh vAy nén), tai phét hep, hodc tién liét tuyén (vi du, phi dai tién liét tuyén lanh

tinh (BPH)).

Ban md ta con boc 16 phuong phap didu chinh hoat tinh cia protein dot bién
G12C KRAS, HRAS hoic NRAS bing céach cho protein tiép xuc véi lugng c6 hiéu qua
cua hop chét theo sang ché. Viéc didu chinh c6 thé 1a (e ché hoac kich hoat hoat tinh
clia protein. Ban mo ta boc 16 phuong phép trc ché hoat tinh ciia protein bang cach cho
protein dot bién G12C KRAS, HRAS hoic NRAS tiép xtc vai luong c6 hiéu qua cua
hop chét theo sang ché trong dung dich. Ban mé ta ciing boc 16 phuong phap e ché
hoat tinh cua protein dot bién G12C KRAS, HRAS hodac NRAS bf‘?lng cach cho té bao,
md, co quan biéu hién protein mong mudn. Ban mé ta con boc 16 phuong phép e ché
hoat tinh ctia protein & dbi twong bao gdm nhung khong bi gi6i han & dong vat gam
nhim va dong vét c6 via (vi du, ngudi) bang cach cho dbi tuong st dung mot lugng co
hiéu qua ctia hop chét theo sang ché. Theo mot sb phuong 4n, ty 1 diéu chinh cao hon
25%, 30%, 40%, 50%, 60%, 70%, 80%, hoic 90%. Theo mot s6 phuong an, ty 18 e ché
cao hon 25%, 30%, 40%, 50%, 60%, 70%, 80%, hodc 90%.

Ban md ta boc 1§ phuong phap trc ché hoat tinh ciia G12 CKRAS, HRAS hoic
NRAS trong té bao bang cach cho té bao nay tiép xtic véi mot luong ciia hop chét theo
sang ché du dé (rc ché hoat tinh cia G12 CKRAS, HRAS hoic NRAS trong té bao néu
trén. Ban mé ta ciing boc 16 phuong phap trc ché hoat tinh ciia G12 CKRAS, HRAS
hoic NRAS trong mé bang cach cho mé nay tiép xtic véi mot lwong cua hop chét theo
sang ché di dé wc ché hoat tinh ciia G12 CKRAS, HRAS hodc NRAS ¢ md néu trén.
Ban md ta con boc 16 phuong phap tc ché hoat tinh ctia G12 CKRAS, HRAS hoic
NRAS ¢ sinh vat bang céach cho sinh vat nay tiép xuc v6i mot luong ciia hop chit theo
sang ché du dé trc ché hoat tinh ctia G12 CKRAS, HRAS hodc NRAS & sinh vat néu
trén. Ban mb ta ciing boc 16 phuong phép e ché hoat tinh cia G12 CKRAS, HRAS
hoic NRAS ¢ dong vat bing cach cho dong vat nay tiép xtc véi mét lugng ciia hop chét
theo sang ché du dé wc ché hoat tinh cia G12 CKRAS, HRAS hodc NRAS & dong vat
néu trén. Ban mo ta bdc 1o phuwong phap trc ché hoat tinh cia G12 CKRAS, HRAS hoic
NRAS & dong vit c6 vi bang cach cho dong vat c6 via nay tiép xtc véi mot lugng ciia

hop chét theo sang ché du dé e ché hoat tinh cia G12 CKRAS, HRAS hoic NRAS &
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dong vat c6 v néu trén. Ban mé ta boc 16 phuong phap trc ché hoat tinh cia G12
CKRAS, HRAS hoic NRAS & ngudi bang cach cho ngudi nay tiép xtic voi mot lugng
cua hop chét theo séng ché du @é rc ché hoat tinh cia G12 CKRAS, HRAS hodc NRAS
& ngudi néu trén. Ban md ta ciing bdc 16 phuong phap diéu tri bénh dugc trung gian béi

hoat tinh cia G12 CKRAS, HRAS hoic NRAS & ddi tugng can didu tri.

Ban mo ta ciing boc 16 cac phuong phap ding trong lidu phap diéu tri két hop,
trong d6 tic nhan di biét dé diéu chinh cic qua trinh khac, hodc cac thanh phan khéac
clia ciing mdt qua trinh, hodc tham chi cac tp hop enzym chdng chéo duoc st dung két
hop v6i hop chét theo sang ché, hodc mudi duoc dung, este, tién duoc chét, solvat, chét
hd bién, hydrat hodc din xuét cua hop chét nay. Theo mot khia canh, liéu phap didu tri
nhu vay bao g@)m nhung khong bi gidi han & viée két hop gitta mot hodc nhiéu hop chét
theo séng ché véi cac tac nhan hoa tri liéu, cac khang sinh diéu tri, va xa tri, dé tao ra

tac dung diéu tri hop luc hodc bd sung.

Nhiéu tac nhan héa tri liéu da biét gin day trong linh vuc va ¢ thé duoc sir dung
két hop v6i cac hop chét theo sang ché. Theo mét sd phuwong 4n, tac nhan héa tri liéu
dugc chon tir nhém bao gdm céc chét e ché nguyén phan, tac nhan alkyl hoa, chét
chéng chuyén hoa, khang sinh can thiép, chét irc ché yéu t6 sinh truong, chit e ché chu
trinh té bao, enzym, chét e ché topoisomeRASe, chit didu chinh dap tng sinh hoc,

khang hocmon, chat rc ché sy tao mach, va khang androgen.

Vi du khong gi6i han d6 1a cac tac nhan hoéa tri liéu, tic nhan gy doc té bao, va
cac phan tir nhd khdng phdi peptit nhu Gleevec® (Imatinib Mesylate), Velcade®
(bortezomib), Casodex (bicalutamit), Iressa® (gefitinib), va Adriamycin cling nhu mot
loat céc tc nhan hoa tri li€u. Cac vi du khong giGi han vé tac nhén hoa tri liéu bao gdm
cac tac nhan alkyl hoa nhu thiotepa va xyclosphosphamit (CYTOXANTM); céc alkyl
sulfonat nhu busulfan, improsulfan va piposulfan; cac aziridin nhu benzodopa,
carboquone, meturedopa, va uredopa; céc etylenimin va metylamelamin bao gém
altretamin, trietylenmelamin, trietylenphosphoramit, trietylenthiophosphaoramit va
trimetylolomelamin; cic nito mu tat nhu mu tat chlorambucil, chlornaphazine,
cholophosphamit, estramustine, ifosfamit, mechloretamin, mechloretamin oxit

hydroclorua, melphalan, novembichin, phenesterine, prednimustine, trofosfamit, uracil;
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cac nitrosure nhu carmustine, clozotocin, fotemustine, lomustine, nimustine,
ranimustine; cac khang sinh nhu aclacinomysin, actinomycin, authramycin, azaserine,
bleomycin, cactinomycin, calicheamicin, carabicin, carminomycin, carzinophilin,
CasodexTM, chromomycin, dactinomycin, daunorubicin, detorubicin, 6-diazo-5-oxo-
L-norleucine, doxorubicin, epirubicin, esorubicin, idarubicin, marcellomycin,
mitomycins, axit mycophenolic, nogalamycin, olivomycins, peplomycin, potfiromycin,
puromycin, quelamycin, rodorubicin, streptonigrin, streptozocin, tubercidin, ubenimex,
zinostatin, zorubicin; cac chit chéng chuyén héa nhu methotrexate va S-flouracil (5-
FU); cac chét tuong tu axit folic nhu denopterin, methotrexate, pteropterin, trimetrexate;
céc chit twong tu purin nhu fludarabine, 6-mercaptopurine, thiamiprine, thioguanine;
cic chét tuong tu pyrimidin nhu ancitabine, azacitidine, 6-azauridine, carmofur,
cytarabine, dideoxyuridine, doxifluridine, enocitabine, floxuridine, cdc androgen nhu
calusterone, dromostanolone propionate, epitiostanol, mepitiostane, testolactone; céc
tac nhan khang thugng than nhu aminoglutethimide, mitotane, trilostane; chét bd sung
axit folic nhu axit frolinic; aceglatone; aldophosphamit glycoside; axit aminolevulinic;
amsacrine; bestrabucil; bisantrene; edatraxate; defofamin; demecolcine; diaziquone;
elfomithine; elliptinium axetat; etoglucid; gallium nitrate; hydroxyurea; lentinan;
lonidamin; mitoguazone; mitoxantrone; mopidamol; nitracrine; pentostatin; phenamet;
pirarubicin; axit podophyllinic; 2-etylhydrazit; procarbazine; PSK.RTM.; razoxane;
sizofiran; spirogermanium; axit tenuazonic; triaziquone; 2,2',2"-triclotrietylamin;
urethan; vindesine; dacarbazine; mannomustine; mitobronitol; mitolactol; pipobroman;
gacytosine; arabinoside (“Ara-C”); xyclophosphamit; thiotepa; taxan, vi du, paclitaxel
(TAXOLTM, Bristol-Myers Squibb Oncology, Princeton, N.J.) va docetaxel
(TAXOTERETM, Rhone-Poulenc Rorer, Antony, France); axit retinoic; esperamicin;
capecitabine; va cac mudi, axit hodc cac din xuét dugc dung cta tac nhan bét ky trong
sé cac tac nhan néu trén. Ciing duoc bao gdm lam chét diéu chinh té bao hoa tri liéu
thich hop 1a cac tac nhan khang hocmon ma ching hoat dong dé didu chinh hodc e ché
su tac dong ctia hocmon Ién khdi u nhu céc tac nhan khang estrogen bao gém vi du,
tamoxifen, (NolvadexTM), raloxifene, cac hop chit 4(5)-imidazol tc ché men
aromataza, 4-hydroxytamoxifen, trioxifene, keoxifene, LY 117018, onapristone, va

toremifene (Fareston); va cdc khang androgen nhu flutamit, nilutamit, bicalutamit,
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leuprolide, va goserelin; chlorambucil; gemcitabine; 6-thioguanine; mercaptopurine;
methotrexate; cac chit tuong tu platin nhu cisplatin va carboplatin; vinblastine;
platinum; etoposide (VP-16); ifosfamit; mitomycin C; mitoxantrone; vincristine;
vinorelbine; navelbine; novantrone; teniposide; daunomycin; aminopterin; xeloda;
ibandronate; camptothecin-11 (CPT-11); chit Gc ché topoisomeRASe RFS 2000;
diflometylornithine (DMFO). Trudng hop mong mudn, hop chat hodc dugce phdm theo
sang ché ¢ thé dugc sir dung két hop véi cac thube chdng ung thu duoc ké don thong
thuong nhu Herceptin®, Avastin®, Erbitux®, Rituxan®, Taxol®, Arimidex®,
Taxotere®, ABVD, AVICINE, Abagovomab, Acridine cacboxamit, Adecatumumab,
17-N-Allylamino-17-demetoxygeldanamycin, Alpharadin, Alvocidib, 3-Aminopyridin-
2-cacboxaldehyt thiosemicarbazone, Amonafide, antraxendione, cdc khang CD22
immunotoxin, Antineoplastic, Antitumorigenic herbs, Apaziquone, Atiprimod,
Azathioprine, Belotecan, Bendamustine, BIBW 2992, Biricodar, Brostallicin,
Bryostatin, Buthionine sulfoximine, CBV (hoa tri liéu), Calyculin, cac tdc nhan chéng
ung thu khong ddc hi€u chu trinh té bao, axit Dicloaxetic, Discodermolide, Elsamitrucin,
Enocitabine, Epothilone, Eribulin, Everolimus, Exatecan, Exisulind, Ferruginol,
Forodesine, Fosfestrol, phéc dd hoa tri liéu ICE, IT-101, Imexon, Imiquimod,
Indolocarbazol, Irofulven, Laniquidar, Larotaxel, Lenalidomide, Lucanthone,
Lurtotecan, Mafosfamit, Mitozolomide, Nafoxidine, Nedaplatin, Olaparib, Ortataxel,
PAC-1, Pawpaw, Pixantrone, chit e ché Proteasome, Rebeccamycin, Resiquimod,
Rubitecan, SN-38, Salinosporamit A, Sapacitabine, Stanford V, Swainsonine,
Talaporfin, Tariquidar, Tegafur-uracil, Temodar, Tesetaxel, Triplatin tetranitrate,
Tris(2-cloetyl)amin, Troxacitabine, Uramustine, Vadimezan, Vinflunine, ZD6126 ho;f}c

Zosuquidar.

Ban md ta ciing boc 16 phwong phap dé str dung hop chit hoic durgc phim theo
sang ché, két hop véi liéu phép xa tri dé trc ché su sinh trudng té bao bit thudng hoic
dé diéu trj ri loan tang sinh & dong vat cé vu. Cac k¥ thuat dé sir dung liéu phap xa tri
1a da biét trong linh vue, va cac k¥ thuat nay c6 thé dugc st dung trong liéu phap diéu
tri phdi hop dugc mé ta & ddy. Viéc sir dung hop chét theo sang ché trong liéu phap diéu

tri phdi hop nay c6 thé dugc xac dinh nhu duge mo ta trong ban mo ta nay.

Liéu phép xa tri c6 thé duoc dua vao thong qua mot trong nhiéu phuong phap,
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hoic sy phdi hop gitra cac phuong phép, bao gdm nhung khong bi giéi han & liéu phap
diéu tri béng tia ngoai, li€u phap xa tri bén trong, nodi xa tri, xa phﬁu dich, li¢u phap xa
tri hé théng, liéu phap xa tri va li€u phép xa tri ap sat k& lau dai hodc tam thoi. Thuat
ngit “liéu phéap xa trj 4p sat,” theo st dung & ddy, dé chi liéu phap xa tri dugc phan phéi
bing nguyén lidu phong xa gii han vé mit khong gian dugc dua vao trong co thé tai
hodc gén v6i khéi u hodc vi trf bénh ¢6 mé tang sinh khac. Thuat ngit nay dugc du dinh
khong gi6i han bao gdm ca su tiép xuc véi cac chat ddng vi phong xa (vi du, At-211, I-
131, 1-125, Y-90, Re-186, Re-188, Sm-153, Bi-212, P-32, va c4c chit dong vi phong xa
ctia Lu). Cac ngudn phong xa thich hop dé str dung 1am tac nhan didu chinh té bao theo
sang ché bao gdbm ca chét ran va chat 1ong. Theo cach vi du khong gidi han, ngudn
phoéng xa cd thé 12 nuclit phong xa, nhu 1-125, I-131, Yb-169, Ir-192 lam nguén rén, I-
125 lam nguén ran, hodc nuclit phong xa khac phét ra cac photon, hat beta, btrc xa gama,
hoic céc tia tri liéu khac. Nguyén liéu phéng xa ciing c¢6 thé 1a chat 1ong duoc tao ra tir
dung dich chua (cac) nuclit phéng xa bat ky, vi du, dung dich chira I-125 hoac 1-131,
hodc chit 16ng phéng xa ¢ thé dwoc tao ra nhd st dung huyén phu dic cia chét 1éng
thich hgp chira céc hat nhé nuclit phdng xa ran, nhu Au-198, Y-90. Ngoai ra, (cac) nuclit

phéng xa co thé dwgc bao gdm ca trong gel hodc dang vi cau phéng xa.

Khong bi gi6i han béi 1y thuyét bat ky nao, hop chét theo sang ché co6 thé khién
cho cac té bao bét thudong nhay hon véi lidu phap diéu tri bing phong xa nhiam muc dich
tiéu diét va/hoac trc ché sy sinh trudng cla céac té bao nay. Do d6, ban mo ta nay con
boc 16 phurong phap dé 1am nhay té bao bét thudng & dong vat c6 v véi liéu phéap diéu
tri bing phong xa, phuong phap nay bao gdm budc cho dong vat ¢6 vi sit dung mot
lrong cua hop chét theo sang ché hodc mudi duogc dung, este, tién duoc chét, solvat,
hydrat hozc dan xut ctia hop chét nay, lwong nay hitu hiéu trong viéc lam nhay té bao
bét thudng véi liéu phéap didu tri bang phong xa. Luong ciia hop chét, mudi, hoic solvat
trong phwong phép nay c6 thé dugc x4c dinh theo cac phuong tién dé xéac dinh lwong c6
hiéu qua ctia cac hop chit duge mo ta & day.

Hop chit hogc dugc pham theo sang ché co thé duogc st dung két hop véi lugng
cua mot hodc nhiéu chit duoc chon tir cac chét chéng tao mach, chét tc ché sy din
truyén tin hiu, chét chéng tang sinh, chét uc ché su phan hiy duong, hoac chét tc ché

su tu ti€u.
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Céac chét chéng tao mach, nhu chit @c ché men MMP-2 (matrix-
metalloproteinaza 2), chit &rc ché men MMP-9 (matrix-metalloprotienase 9), va chét tc
ché men COX-11 (cyclooxygenase 11), c6 thé dugc sir dung két hop voi hop chét theo
sang ché va duoc phém dugc mo ta & day. Cac chét chéng tao mach bao gém, vi du,
rapamycin, temsirolimus (CCI-779), everolimus (RADO001), sorafenib, sunitinib, va
bevacizumab. Vi du vé cac chét tc ché COX-II hitu dung bao gdbm CELEBREXTM
(alecoxib), valdecoxib, va rofecoxib. Vi du vé chét trc ché men matrix metalloproteinaza
httu dung dugc md ta trong tai lifu WO 96/33172 (published October 24,1996), tai li¢u
WO 96/27583 (published March 7,1996), don yéu cdu cip patent chiu Au sd
97304971,1 (filed July 8,1997), don yéu ciu cip patent chau Au sé 99308617,2 (filed
October 29, 1999), tai licu WO 98/07697 (published February 26,1998), tai lieu WO
98/03516 (published January 29,1998), tai licu WO 98/34918 (published August
13,1998), tai licu WO 98/34915 (published August 13,1998), tai liéu WO 98/33768
(published August 6,1998), tai lieu WO 98/30566 (published July 16, 1998), cong bd
patent chau Au 606,046 (published July 13,1994), cong bd patent chau Au 931, 788
(published July 28,1999), tai liéu WO 90/05719 (published May 31,1990), tai liéu WO
99/52910 (published October 21,1999), tai liéu WO 99/52889 (published October 21,
1999), tai litu WO 99/29667 (published June 17,1999), don qudc té PCT sb
PCT/IB98/01113 (filed July 21,1998), don yéu ciu cip patent chau Au sb 99302232,1
(filed March 25,1999), don yéu ciu cp patent Anh s& 9912961,1 (filed June 3, 1999),
don tam thoi M§ s 60/148,464 (filed August 12,1999), patent My s6 5,863, 949 (issued
January 26,1999), patent M s6 5,861, 510 (issued January 19,1999), va cong bd patent
chau Au 780,386 (published June 25, 1997), toan bd ndi dung cua tAt ca cac tai liéu néu
trén dugc két hop tham khao trong sang ché nay. Cac chat trc ché MMP-2 va MMP-9
wu tién 1a cac chit co it hodic hoan toan khong c6 hoat tinh {rc ché MMP-1. Tét hon nita
la cac chit tc ché theo cach chon loc MMP-2 va/hoic AMP-9 so véi cic matrix-
metalloproteinaza khac (tic la, MAP-1, MMP-3, MMP-4, MMP-5, MMP-6, MMP-7,
MMP-8, MMP-10, MMP-11, MMP-12, va MMP-13). Mot s vi du cu thé v& chét trc ché
MMP hitu dung theo sang ché 1a AG-3340, RO 32-3555, va RS 13-0830.

Chét ttc ché su tu tiéu bao gdm, nhung khong bi giéi han bdi cloquine, 3-

metyladenine, hydroxycloquine (Plaquenil™), bafilomycin Al, 5-amino-4-imidazol
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cacboxamit ribosit (AICAR), axit okadaic, cac doc t tao rc ché su tu tidu ma cac doc
td nay e ché men protein phosphataza thudc typ 2A hoic typ 1, cac chét tuong tu
cAMP, va cac thubc lam gia ting midc cAMP nhu adenosine, LY204002, N6-
mercaptopurine ribosit, va vinblastine. Ngoai ra, ARN d6i ma hodc siARN ma chung trc
ché su biéu hién cua protein bao gdm nhung khong bi gi¢i han & ATGS (c6 lién quan

dén su tu ti€u), cling co6 thé dugc st dung.

Sang ché cling bdc 10 duge phém dé diéu tri bénh tim mach & dong vat c6 vu,
chira mot lugng ctuia hop chét theo sang ché, hodc mudi, este, tién duoc chit, solvat, chit
hd bién, hydrat hodc din xuét duoc dung cta hop chét nay, hoic dan xuét danh déu déng
vi cua no, va mot lugng cia mot hoac nhiéu tac nhén diéu tri st dung trong diéu tri bénh

tim mach.

Céc chit minh hoa dé str dung trong cac ing dung cho bénh tim mach la céac chét
chéng huyét khdi, vi du, prostacyclin va salixylat, cac chat 1am tan huyét khéi, vi du,
streptokinaza, urokinaza, chit hoat hoa plasminogen md (TPA) va phirc hoat héa
plasminogen-streptokinaza anisoyl hoa (APSAC), céc chat chéng két tap tiéu cau, vi du,
axit axetyl-salixylic (ASA) va clopidrogel, cac chét gy gidn mach, vi du, céc nitrat,
thudc chen kénh canxi, céc chét chéng tang sinh, vi dy, colchicine va tac nhan alkyl hoa,
c4c tac nhan xen vao giita, cac yéu t6 didu hoa sy sinh trudng nhu interleukin, yéu td
ting truong bién dbi-beta va cac chit cung loai yéu t6 sinh trudng ngudn gdc tir tiéu cau,
cac khang thé don dong nhim khang lai cac yéu td sinh trudng, chéat chéng viém, ca c6
nhén steroit va khong c6 nhan steroit, va cac tdc nhan khac ma ching co thé diéu chinh
trerong luc, chirc ndng mach mau, xo ctiing dong mach, va dap ung chita lanh mach mau
hodc chin thuong co quan sau can thiép. Céc khang sinh cling c6 thé dugc bao gdm
trong cac hdn hop hoic céc 16p phu duge bao gbm trong sang ché. Ngoai ra, 16p phu c6
thé duogc st dung dé thuc hién su phan phéi diéu tri trong tdm vao thanh mach mau.
Bing cach két hop hoat chit trong polyme c6 thé truong phdng, hoat chit s& dugc giai
phong khi trurong né polyme.

Theo mdt s6 phuong 4n, hgp chit mo ta trong ban md ta nay dugc phdi ché hoac
dugc dung két hop véi chit bao vé mo long hoac rin con dugc biét 1a chét 1am tron. Vi

du v& chit bao vé mb bao gdm, nhung khong bi gi¢i han béi, polysacarit, polyglycan,
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seprafilm, interceed va axit hyaluronic.

Theo mét sé phuong an, cac thudc ma dugce dung két hop v6i hop chét mo ta
trong ban mo ta nay bao gdm thubc thich hop bit ki dugc phan phdi mot cach hiru ich
bz"mg cach xong, vi duy, thudce gidm dau, vi du, codeine, dihydromorphine, ergotamin,
fentanyl hodc morphine; ché phém chéng dau that nguc, vi duy, diltiazem; thude chéng
di g, vi du, cromoglycate, ketotifen hodc nedocromil; thube chéng nhiém trung, vi du,
cephalosporin, penicillin, streptomycin, sulphonamit, tetracycline hodc pentamidin;
khang histamin, vi du, methapyrilene; thude chéng viém, vi du, beclomethasone,
flunisolide, budesonide, tipredane, triamcinolone acetonide hodc fluticasone; thube
chéng ho, vi du, noscapine; thube gian phé quén, vi dy, ephedrine, adrenaline, fenoterol,
formoterol, isoprenaline, metaproterenol, phenylephrine, phenylpropanolamin,
pirbuterol, reproterol, rimiterol, salbutamol, salmeterol, terbutalin, isoetharine,
tulobuterol, orciprenaline hodc (-)-4-amino-3,5-diclo-a-[[[6-[2-(2-
pyridinyl)etoxy]hexyl]-amino]metyl]benzenmetanol; thube loi tiéu, vi du, amiloride;
nhém khang cholin, vi du, ipratropium, atropine hodc oxitropium; cdc hocmon, vi du,
cortisone, hydrocortisone hodc prednisolone; nhém xanthin vi du, aminophylline, cholin
theophyllinate, lysine theophyllinate hoéc theophylline; va cac protein va peptit tri liu,
vi du, insulin hodc glucagon. R& rang v&i ngudi ¢6 hiéu biét trung binh trong linh vuc
rang, trudng hop thich hop, cac thude dugc str dung & dang mudi (vi du, & dang mudi
kim loai kiém hodc mudi amin hodc & dang mudi cOng axit) hodc ¢ dang este (vi du,
este alkyl thip) hodc & dang solvat (vi du, hydrat) dé t6i wu héa hoat tinh va/hodc d6 6n

dinh cua thude.

Céc tac nhan diéu tri minh hoa khac hitu dung trong liéu phéap diéu tri phbi hop
bao gﬁ")m nhung khong bi gidi han ¢ cac tdc nhan nhu duge mo ta & trén, licu phap xa
tri, chat ddi khang hocmon, cic hocmon va yéu t§ giai phong hocmon nay, thudc giap
trang va khang gidp trang, cac estrogen va progestin, androgen, hocmon huéng thugng
thin (adrenocorticotropic hormone); steroit vo thugng than (adrenocortical steroids) va
cac tac nhan tong hop twong tu clia ching; cac tic nhan trc ché qua trinh tdng hop va
hoat dong cia hocmon vo thugng than, insulin, tdc nhan ha duong huyét uéng, va duogc
1y hoc cua tuy ndi tiét, cac tac nhan tac dong 1én qua trinh canxi héa va qua trinh chu

chuyén xwong: canxi, phosphat, hocmon cén gidp, vitamin D, canxitonin, vitamin nhu
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vitamin tan trong nudc, phic vitamin B, axit ascorbic, vitamin tan trong du, vitamin A,
K, va E, cac yéu td sinh trudng, cac xytokin, chemokin, chit chu van va dbi khang thu
thé muscarin; tic nhan khang men cholinesteRASe; cac tac nhan tac dong tai khép than
kinh co va/hodc hach than kinh tw chi; catecholamin, cac thube gidng giao cam, va cc
chét chi vin hodc dbi khang thu thé adrenergic; va cac chat chu van va dbi khang thu

thé 5-hydroxytryptamin (5-HT, serotonin).

Céc tac nhan diéu tri cling c6 thé bao gdm céc tic nhan dung trong dau va viém
nhu histamin va chit ddi khang histamin, bradykinin va chat d6i khang bradykinin, 5-
hydroxytryptamin (serotonin), cac chit léng ma dugc sinh ra bang qua trinh chuyén
dang sinh hoc cac san pham ctia qua trinh thity phan chon loc ciia céc phospholipit mang,
eicosanoit, prostaglandin, thromboxan, leukotrien, aspirin, cac chat chdng viém khong
steroit, cac chét giam dau chdng sét, cic tic nhan trc ché qua trinh téng hop
prostaglandin va thromboxan, cac tdc nhan trc ché chon loc ctia men xyclooxygenaza cé
thé cam tng dugc, chét rc ché chon loc ciia men xyclooxygenaza-2 ¢ thé cam tng
duoc, noi tiét t6 autacoit, cac hocmon can tiét paracrine, somatostatin, gastrin, cac
xytokin trung gian cho céc tuong tac lién quan dén cac dap tmg mién dich dich thé va
mién dich t€ bao, cac ndi tiét td autacoit dan xuét tir lipit, eicosanoit, cac chét cha van
B-adrenergic, ipratropium, glucocorticoit, metylxanthin, chét chen kénh natri, chat chi

van thu thé opioit, chét chen kénh canxi, chit dn dinh mang va chét wrc ché leukotrien.

Cac tac nhan diéu tri bd sung du dinh & day bao gém tac nhan loi tiéu,
vasopressin, cac tdc nhan tdc dong 1én su bao tdn nude, renin, angiotensin & than, cac
tac nhan hitu dung trong diéu tri thiéu méau cuc bd co tim, cac tic nhan chéng cao huyét
ap, cac chét trc ché enzym chuyén héa angiotensin, chat d6i khang thu thé B-adrenergic,
cac tac nhan dé diéu tri tang cholesterol mau va cac tdc nhan dé diéu tri réi loan lipit
huyét.

Céc tac nhan diéu tri khac dy dinh bao gém cac thube dugce sir dung dé kiém soat
d6 axit da day, tac nhan dé didu trj loét da day, tac nhan dé diéu tri bénh hdi luu da day
thuc quan, tac nhan diéu hoa nhu dong rudt, tdc nhan chéng non, tdc nhan st dung trong
hoi chirng rudt kich thich, tac nhan st dung trong bénh ti€u chdy, tic nhin sir dung trong

t40 bon, tac nhan st dung trong bénh rudt viém, tdc nhan st dung trong bénh vé mat, tac
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nhén st dung trong bénh & tuy. Cac tadc nhan diéu trj str dung dé diéu tri cac nhiém trung
do dong vat nguyén sinh, thube st dung dé diéu tri bénh st rét, bénh do amip, bénh do
giardia, bénh do trichomonas, bénh do trypanosoma, va/hodc bénh do leishmania,
va/hodc thudc st dung trong hoéa tri liéu bénh giun san. Céc tac nhan diéu tri khac bao
gbm tac nhan khang khuén, sulfonamit, quinolon trimethoprim-sulfametoxazol, va tac
nhan dung trong cac nhiém tring dudng tiét niéu, penicillin, cephalosporin va tac nhan
khac, cac khang sinh B-lactam, tac nhan bao gdm aminoglycoside, chét trc ché téng hop
protein, cac thudc ding trong héa tri liéu bénh lao, bénh do phirc mycobacterium avium,
va bénh phong, tic nhan chdng nm, tac nhan khang virut bao gdm cac tac nhan khong

¢6 ban chat retrovirut va tac nhan khang retrovirut.

Vi du v& cac khang sinh diéu tri ma c¢6 thé dugc két hop v6i hop chét theo sang
ché bao gdm nhung khong bi giéi han & cac khang thé khang thu thé tyrosin kinaza
(cetuximab, panitumumab, tRAStuzumab), cic khang thé khang CD20 (rituximab,

tositumomab), va cac khang thé khac nhu alemtuzumab, bevacizumab, va gemtuzumab.

Ngoai ra, c4c tic nhan diéu tri st dung trong diéu chinh mién dich, nhu céc chit
diéu chinh mién dich, chét tc ché mién dich, cac dung thtr nguyén, va chét kich thich
mién dich duge du dinh ding trong cic phwong phap & ddy. Ngoai ra, cic tic nhan diéu
tri tac dong lén méu va cic co quan tao mau, cac chét tao mau, cac yéu t§ sinh truéng,

khoang chat, va vitamin, chat chong dong, thudc lam tan huyét khoi, va khang tiéu cau.

Pé didu tri ung thu bidu mo than, c6 thé két hop hop chit theo sang ché voi
sorafenib va/hodc avastin. Dé diéu tri ri loan ndi mac tir cung, co thé két hop hop chét
theo sang ché véi doxorubincin, taxotere (taxol), va/hoic cisplatin (carboplatin). Dé diéu
tri ung thu budng trimg, c6 thé két hop hop chét theo sang ché véi cisplatin (carboplatin),
taxotere, doxorubincin, topotecan, va/hodc tamoxifen. Dé diéu tri ung thu vu, co thé két
hop hop chét theo sang ché véi taxotere (taxol), gemcitabine (capecitabine), tamoxifen,
letrozole, tarceva, lapatinib, PD0325901, avastin, herceptin, OSI-906, va/hodc OSI-930.
Pé diéu tri ung thu phdi, c6 thé két hop hop chit theo sang ché véi taxotere (taxol),

gemcitabine, cisplatin, pemetrexed, Tarceva, PD0325901, va/hodc avastin.

Céc tac nhan diéu tri khac c6 thé duoc két hop véi hop chit theo sang ché dugc

tim thiy trong tai liéu clia tac gia Goodman va Gilman’s “The Pharmacological Basis of
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Therapeutics” Tenth Edition edited by Hardman, Limbird va Gilman hodéc tai liéu the
Physician’s Desk Reference, toan b ndi dung ciia hai tai lidu néu trén duoc két hop

tham khéo trong sang ché nay.

Céac hop chit md ta trong ban md ta nay c6 thé dugc sir dung két hop véi cac tac
nhéan dugc bdc 10 & day hodc cac tac nhan thich hop khéc, tuy thude vao tinh trang dugc
diéu tri. Do d6, theo mot sb phuong an, mot hodc nhiéu hop chét theo sang ché s& dugc
diing ddng thoi véi cac tac nhan khac nhu duge md ta & trén. Khi duoc st dung trong
liéu phap diéu tri phdi hop, cac hop chit mé ta trong ban md ta nay dwoc ding vdi tac
nhan thir hai mét cach ddng thoi hodc riéng biét. Viéc dung két hop nay c6 thé bao gdm
viéc ding ddng thoi hai tac nhan trong cing mdt dang bao ché, viéc ding dong thoi
trong cac dang bao ché riéng biét, va dung riéng biét. Tirc 13, hop chit md ta trong ban
mo ta ndy va tac nhan bat ky trong sb cic tac nhan mé ta & trén c6 thé duge phdi ché
cing nhau trong cing mdt dang bao ché va dugc ding ddng thoi. Theo cach khac, hop
chét theo sang ché va tac nhan bét ky trong sd cac tic nhan md ta & trén co thé duge
ding ddng thoi, trong d6 ca hai tac nhan c6 mit trong cac ché phdm riéng biét. Theo
cach khac, hop chit theo sang ché c6 thé duoc ding ngay tiép theo bing tac nhan bét ky
trong sd cac tac nhan mb ta & trén, hodc nguoc lai. Theo mot s6 phuong 4n vé phuong
thire dung riéng biét, hop chit theo sang ché va tac nhan bit ky trong sb cac tic nhan
md ta ¢ trén dugc dung cach nhau vai phut hodc cach nhau vai gio hodc cach nhau vai
ngay.

Céac vi du va vi du diéu ché dwa ra dudi day minh hoa thém va minh hoa hop chét
theo sang ché va phuong phéap diéu ché cac hop chét nay. Cén hiéu rang, pham vi bao
ho cua sang ché khong bi gidi han theo bt ky cach nao boi pham vi ctia céc vi du va vi
du diu ché dudi day. Trong phan vi du sau va trong toan bd ban mo ta va phén yéu ciu
bao hd, cac phan t&r c6 mdt tim khong dbi xung duy nhét, trir khi dugc thong bao rd theo
cach khéc, tdn tai & dang hdn hop triét quang. Cac phan tir ¢6 hai hodc nhiéu hon hai
tam khong dbi xtng, trir khi dugc thong bao theo cach khéc, tOn tai & dang hdn hop triét
quang ctia cic chét ddng phéan khong dbi quang. Céc chét ddng phan dbi anh/chét dong
phén khong d6i quang don c6 thé thu duge bing phwong phéap da biét dbi véi chuyén

gia trong linh vuc.
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Vi du thye hién sang ché

Cac vi du sau day dugc duara nham muc dich minh hoa. Céc hop chét ¢6 cong
thirc (I) khéc duoc diéu ché theo cac phuong thirc chung sau day nhu dugc chi rd trong

bang 1.
Vidul

Téng hop hop chét 1-(4-(7-clo-6-(2-clophenyl)quinazolin-4-yl)piperazin-1-yl)prop-2-
en-1-on (1)
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Hop chét 1 duoc didu ché theo phuong phap A nhu mo ta dudi day:
Metyl 2-amino-5-(2-clophenyl)-4-clobenzoat

Hdn hop clia metyl 2-amino-5-bromo-4-clobenzoat (1,2g, 4,54mmol), axit 2-
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clophenylboronic (0,85g, 5,44mmol), NaxCOs (1,44g, 13,61mmol), va Pd(PPhs)4
(0,52g, 0,45mmol) trong 1,4-dioxan (30mL) va nudc (6mL) dugc khudy & nhiét do 75°C
trong didu kién argon trong thoi gian 16 gid. Lam mét hdn hop xubng nhiét do trong
phong (RT), va c6 trong chan khong. Phén con lai duoc tinh ché bing phuong phép sic
ky cdt nhanh trén silicagel (etyl axetat / petroleum = 8 : 1) dé thu duoc san phdm mong

mudn (1,22g, hiéu suit 91%) la chét rin mau vang.
7-clo-6-(2-clophenyl)quinazolin-4-ol

Hdn hgp clia metyl 2-amino-5-(2-clophenyl)-4-clobenzoat (342mg, 1,16mmol),
CH(OMe)3 (306mg, 2,89mmol), va NH4OAc (223mg, 2,89mmol) trong MeOH (1mL)
trong mot dng gan kin dugc khudy & nhiét d6 130°C trong thoi gian 4,5 gid. Lam mat
hdn hop xudng nhiét d6 trong phong, va cd trong chan khong. Phan con lai duoc tinh
ché bang phuong phap sic ky cot nhanh trén silicagel rira giai bang DCM va MeOH (40
- 1) dé tao ra san phdm mong mudn (277mg, hiéu suit 82%) 1a chét rdn mau tring. ESI-

MS m/z: 289,2 [M - H]".
4,7-Diclo-6-(2-clophenyl)quinazolin

Hon hop cua 7-clo-6-(2-clophenyl)quinazolin-4-o0l (277mg, 0,95mmol), PCls
(397mg, 1,90mmol) va POCI; (16mL) dugc khudy & nhiét d6 hdi luu trong thoi gian 20
gid. Lam mét hdn hop xudng nhiét do trong phong, va sau do, cd trong chan khong dé
tao ra san phém tho (1,19¢g) 1a dAu mau sdm, dau nay dugc st dung truc tiép trong budc

tiép theo khong cin tinh ché thém.
tert-Butyl-4-(7-clo-6-(2-clophenyl)quinazolin-4-yl)piperazin-1-cacboxylat

Bd sung Hop chét 4,7-diclo-6-(2-clophenyl)quinazolin thd thu dugc & trén
(1,19g) vao hdn hgp cua tert-butyl piperazin-1-cacboxylat (5g, 26,9mmol) va EtsN
(7,76g, 76,8mmol) trong DCM (200mL) & nhiét 46 0°C va hdn hop tao ra dugc khqu
& cing nhiét d6 trong thoi gian 1 gio. Hon hop dugce rot vao trong nude (500mL) va
nude mudi (100mL), va sau d6, diclometan (DCM) (200mL) dugc bd sung vao hdn hop.
Hon hop dugce loc qua gidy loc. Lép hitu co dugce téch ra, 1am khd bang Na;SO4 va ¢d
trong chan khong. Phén con lai duge tinh ché bing phwong phap sic ky cot nhanh trén
silicagel rira giai bang DCM va MeOH (30 : 1) d8 tao ra san phdm mong muén (184mg,
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hiéu suét 42%, 2 budc) 1a ddu mau vang nhat. ESI-MS m/z: 459,3 [M + H]*.
1-(4-(7-clo-6-(2-clophenyl)quinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on

Hon hop cua tertbutyl-4-(7-clo-6-(2-clophenyl)quinazolin-4-yl)piperazin-1-
cacboxylat (184mg, 0,40mmol) va HCI trong MeOH (20mL) duoc khudy & nhiét do
trong phong trong thoi gian 1 gio. Hon hop duoc cb trong chan khong dé tao ra san
phim tho (176mg) 14 chit rin mau vang, chit ran nay duoc sir dung truc tiép trong budc

tiép theo khong can tinh ché thém.
1-(4-(7-clo-6-(2-clophenyl)quinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on (1)

Hop chét 1-(4-(7-clo-6-(2-clophenyl)quinazolin-4-yl)piperazin-1-yl)prop-2-en-
1-on thd thu dugc & trén (176mg) dugc hoa tan trong EtsN (450mg, 4,45mmol) va DCM
(30mL) va duoc 1am lanh xudng nhiét d6 0°C, acryloyl clorua (44mg, 0,49mmol) trong
DCM (50mL) duge bd sung vao hdn hgp. Lam 4m hdn hop tao ra 1én dén nhiét do trong
phong va duoc khudy ¢ nhiét d9 trong phong trong thoi gian 1,5 gio. Lam dimg hdn hop
phan tng bang dung dich nuéc NaHCOj3 bio hoa, va sau do, chiét bang etyl axetat. Lop
hitu co dugc rira bing dung dich NaHCO3 bio hoa va nude mudi, 1am kho bang Na;SO4
va cd trong chan khong. Phan con lai dugc tinh ché bang phwong phap séc ky cdt nhanh
trén silicagel rira giai baing DCM va MeOH (30 : 1) dé tao ra san phAm mong mudn
(82mg, hiéu suit 50%, 2 budc) 1 chit rin mau vang. '"H NMR (400 MHz, DMSO-d6)
d: 8,75 (s, 1H), 8,03 (s, 1H), 7,96 (s, 1H), 7,62-7,49 (m, 4H), 6,81 (dd, J = 10,4, 16,4
Hz, 1H), 6,15 (dd, J= 16,4, 2,4 Hz, 1H), 5,71 (dd, J= 10,4, 2,0 Hz, 1H), 3,87-3,72 (m,
8H). ESI-MS m/z: 413,2 [M + H]".

Vidu2

Téng hop hop chét 1-(4-(7-clo-6-phenylquinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on
(18)
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Hop chét 18 dugc diéu ché theo phuong phap B nhu mo ta dudi day:
6-Bromo-7-cloquinazolin-4-ol

Hon hop ctia metyl 2-amino-5-bromo-4-clobenzoat (1g, 3,95mmol) va NH,CHO
(20mL) dugc khudy & nhiét d6 200°C trong thoi gian 3 gid. Lam 4m hdn hop 1én dén
nhiét do trong phong va 1am dimg bing nudc. Chét két tia rin dugc tap hop bang cach
loc va dugc 1am khd trong chan khong dé tao ra san phim mong mudn (669mg, hidu
suét 66%) 1a chit rdn mau nau.
6-Bromo-4,7-dicloquinazolin

Hon hgp cta 6-bromo-7-cloquinazolin-4-ol (669mg, 2,59mmol), PCls (1,6g,
7,78mmol) va POCl3(15mL) dugc khudy & nhiét d6 hoi luu trong thoi gian 16 gio. Lam
4m hdn hop 1én dén nhiét do trong phong va sau dé, co trong chan khong dé tao ra san
phdm mong muén 1a diu mau sim, diu nay duoc sir dung truc tiép trong budc tiép theo
khong can tinh ché thém.
tert-Butyl 4-(6-bromo-7-cloquinazolin-4-yl)piperazin-1-cacboxylat

B6 sung hop chét 6-bromo-4,7-dicloquinazolin thd thu dugc & trén vao hdn hop
cua tert-butyl piperazin-1-cacboxylat (4,82g, 25,9mmol) va Et:N (2,62g, 25,9mmol)
trong DCM (70mL). Hdn hop tao ra dugc khudy & nhiét do trong phong trong thoi gian
2 gi¢ va sau dd, lam dung bang dung dich nuéc NaHCO3 bdo hoa. Chiét hdn hop bang
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DCM, rira bang dung dich nedec NaHCO3 bao hoa va nude mudi, 1am kho bang NaySOs
va 0 trong chan khong. Phan con lai duoc tinh ché bang phwong phap sic ky cot nhanh
trén silicagel rira giai bang etyl axetat va ete ddu mo (4: 1) dé tao ra san phim mong
mudn (631mg, hiéu sudt 57%, 2 budc) 1a chit rin mau vang. ESI-MS m/z : 429,3 [M +
H]".

tert-Butyl 4-(7-clo-6-phenylquinazolin-4-yl)piperazin-1-cacboxylat

Hon hop cuia tert-butyl 4-(6-bromo-7-cloquinazolin-4-yl)piperazin-1-cacboxylat
(200mg, 0,47mmol), axit phenylboronic (115mg, 0,94mmol), Na,COs3 dung dich (2,0M,
0,71mL, 1,41mmol), Pd(PPh3)s (109g, 0,094mmol) trong 1,4-dioxan (10mL) dugc
khudy & nhiét d6 hdi luu trong diu kién argon trong thoi gian 16 gid. Lam mat hdn hop
xubng nhiét do trong phong, pha lodng bing etyl axetat, va sau d6, rira bang H»0 va
nuée mudi. Lam khd 16p hitu co bang Na»SOq va ¢b trong chan khong Phan con lai
dugc tinh ché bang phuong phap séc ky cdt nhanh trén silicagel rira giai bing etyl axetat
va ete ddu mo (1 : 4) @8 tao ra san phim mong mudn (120mg, hiéu sudt 60%) la dau

mau vang. ESI-MS m/z : 425,4 [M + H]".
1-(4-(7-clo-6-phenylquinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on

Hop chét néu & phan dé muc dugc didu ché tir hop chét rert-butyl 4-(7-clo-6-
phenylquinazolin-4-yl)piperazin-1-cacboxylat trong 2 buéc theo phuong thic mo ta
trong Vi du 1. 'H NMR (400 MHz, CDCls) &: 8,74 (s, 1H), 8,15 (s, 1H), 7,83 (s, 1H),
7,50-7,45 (m, 5H), 6,58 (dd, J = 16,8, 10,4 Hz, 1H), 6,36 (dd, J = 16,4, 1,6 Hz, 1H),
5,77 (dd, J= 10,4, 2,0 Hz, 1H), 3,92-3,81 (m, 8H). ESI-MS m/z: 379,3 [M + H]".

Vidu3

Téng hop hop chat 1-(4-(6-clo-5-(2-clophenyl)-1H-indazol-3-ylamino)piperidin-1-
yl)prop-2-en-1-on (31)
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Hop chét 31 dugc diéu ché theo phuong phap C nhu md ta dudi day:
4-Metyl-N'-(2',4,6-triclobiphenylcacbonyl)benzensulfonohydrazit

B6 sung NH,NHTs (3,8g, 20,3mmol) vao dung dich dugc khudy chitra hop chét
2',4,6-triclobiphenyl-3-cacbonyl clorua (5,5g) trong toluen & nhi¢t do trong phong, va
hén hop tao ra duge khudy & nhiét d6 75°C qua dém. Lam 4m hén hop 1én dén nhiét do
trong phong. Chét rin duogc tp hop bang cach loc va dugc 1am khd trong chan khong
d8 thu dugc san phdm mong mudn (6g, hiéu suit 75%) 1a chét rin mau tring.
2'.4,6-Triclo-N'-tosylbiphenyl-3-carbohydrazonoyl clorua

Dung dich chta hop chit 4-metyl-N'-(2',4,6-triclobiphenylcacbonyl)-
benzensulfonohydrazit (2,3g, 4,5mmol) trong SOCl» (5,8g, 45mmol) dugc khudy & nhiét
d6 75°C trong thoi gian 4 gid. Lam mat hdn hop xubng nhiét do trong phong, va sau do,
bd sung ete ddu mo vao hdn hop. Hon hop tao ra duge khudy & nhiét do 0°C trong thoi
gian 1 gid. Chét két tia duoc tap hop bang cach loc va duoc 1am khd trong chan khong
d8 thu dugc san phdm mong mudn (1,6g, hidu suét 67%) 1a chét rdn mau tring.
tert-Butyl 4-((6-clo-5-(2-clophenyl)-1-tosyl-1H-indazol-3-yl)(4-metoxybenzyl)-amino)
piperidin-1-cacboxylat

Bb sung tert-butyl 4-(4-metoxybenzylamino)piperidin-1-cacboxylat (1,1g,
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3,4mmol), duoc tiép theo b?mg K2COs (1,4g, 10,2mmol) vao dung dich duogc khuéy
chta hop chit 2'4,6-triclo-N'-tosylbiphenyl-3-carbohydrazonoyl clorua (1,6g,
3,4mmol) trong 100mL NMP & nhiét do trong phong. Hdn hop phan tmg dugc khudy &
nhiét d6 40°C qua dém. Lam mat hén hop xudng nhiét d trong phong, va phén chia
thanh nudc va etyl axetat. Lam kho 16p hitu co bang Na»SO4 khan, loc va ¢6 trong chén
khong. Phan con lai dugce tinh ché bang phuong phéap sic ky cot nhanh trén silicagel (1
- 20% etyl axetat / ete ddu mé) dé thu dwgc san phdm mong mudn (550mg, hiéu suit

23%) 1a chit rdn mau tring.

tert-Butyl 4-((6-clo-5-(2-clophenyl)-1H-indazol-3-yl)(4-metoxybenzyl)amino)

piperidin-1-cacboxylat

B sung NaOH (75mg, 1,87mmol) vao dung dich dugc khudy chira hop chét tert-
butyl 4-((6-clo-5-(2-clophenyl)-1-tosyl-1H-indazol-3-yl)(4-metoxybenzyl)amino)
piperidin-l-cacboxylat (550mg, 0,75mmol) trong THF (20mL) va nuéc (SmL) & nhiét
d6 trong phong, va hdn hop tao ra duoc khudy ¢ nhiét do hdi luu qua dém. Hon hop
phéan ung dugc lam mat xudng nhiét d6 trong phong va phan chia thanh nudc va etyl
axetat. Lam kho 16p hitu co bang NaxSOs khan, loc va co trong chan khong. Phin con
lai duoc tinh ché bang phuong phap sic ky cot nhanh trén silicagel (1 - 10% etyl axetat
/ ete ddu mo) dé thu duoc san phdm mong mudn (100mg, hiéu suit 23%) 1a chét rin
mau tring. ESI-MS m/z: 581,5 [M + HJ".
6-clo-5-(2-clophenyl)-N-(piperidin-4-yl)-1H-indazol-3-amin

Dung dich chira hgp chét tert-butyl 4-((6-clo-5-(2-clophenyl)-1H-indazol-3-
yl)(4-metoxybenzyl)amino) piperidin-1- cacboxylat (100mg, 0,17mmol) trong SmL
TFA dugc khudy & nhiét do hdi luu trong thoi gian 2 gid. Lam 4m hdn hop 1én dén nhiét
do6 trong phong va sau do6, phén chia thanh dung dich nuéc NaHCO; bédo hoa va etyl
axetat. Lam kho 16p hitu co bang Na»SO4 khan, loc va ¢6 trong chan khong dé thu duoc
san phAm mong mudn (62mg) 12 chét rin mau vang. San phém thé dugce sir dung truc
tiép trong budc tiép theo khong can tinh ché thém.

1-(4-(6-clo-5-(2-clophenyl)-1H-indazol-3-ylamino)piperidin-1-yl)prop-2-en-1-on

B4 sung 1an luot hop chét 6-clo-5-(2-clophenyl)-N-(piperidin-4-yl)-1H-indazol-
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3-amin (62mg, 0,17mmol), HOBT (30mg, 0,22mmol), EDCI (42mg, 0,22mmol), va
TEA (52mg, 0,51mmol) vao dung dich dugc khudy chira hop chit axit acrylic (12,4mg,
0,17mmol) trong SmL DMF & nhiét d6 trong phong. Hn hop phan tig nay dugc khudy
& nhiét d trong phong qua dém. Hdn hop duoc phan chia thinh nudc mudi va etyl
axetat. Lam kho 16p hitu co bang NaxSOs khan, loc va ¢6 trong chan khéng. Phan con
lai dwgc tinh ché bing phuong phap HPLC diéu ché dé tao ra san phim mong mudn
(2mg, hiéu suét 3%) 14 chit rin mau tring. "H NMR (300 MHz, DMSO-d6) &: 11,67 (s,
1H), 7,73 (s, 1H), 7,56-7,58 (m, 1H), 7,41-7,47 (m, 2H), 7,42 (s, 1H), 7,36-7,39 (m, 1H),
6,80-6,87 (m, 1H), 6,07 (dd, J = 2,5,16,7 Hz, 1H), 6,04 (d, J= 7,3 Hz, 1H), 5,65 (dd, J
=2,4,10,4 Hz, 1H), 4,23(d, ] = 12,3 Hz, 1H), 3,98(d, J = 13,6 Hz, 1H), 3,76-3,80 (m,
1H), 3,26 (t, J= 13,0 Hz, 1H), 2,97 (t, J= 10,2 Hz, 1H), 2,06 (m, 2H), 1,38 (m, 2H).
ESI-MS m/z: 415,1 [M + HJ".

Vidu4

Tbng hop hop chét 1-(4-(6-clo-7-(2-clophenyl)isoquinolin-1-yl)piperazin-1-yl)prop-2-
en-1-on (24)

-0
o HN \)\OJ @S,,o

Br O -
Bra_~g Aoy NaCNBH, hi SN ~ s¢
e
l S AcOHDCM C # [/O pyridin, DG
Cl-
o I
Q 3 B . JL JOH
YNy A(CL, DCH NSTIN 5 -
O Br e | r / f‘”f\]’
l/ = ,I[ Nhi¢t do Cl N C
trong phong OCM
2 Cl 5P 8
[:IJ.)L “ cl
O O V\I
o HN N-Boc N B(OH),
PPh)
POCI, Br PN kCO Pd(PPh;),
hoi heu \) DHSO o Na,CO, toluen
Boc 0
M Y
{ 0 N
A~ N [ j A . [ ]
h N MeOHHCI cl PPN
j’ Nhigdy S & Ly EWNDCM (g vA\Vgr\
: pho I
cl P trong phong N A CBW

-206-



24868

Hop chét 24 dugc diéu ché theo phuong phap D nhu mé ta dudsi day:
N-(3-Bromo-4-clobenzyl)-2,2-dietoxyetanamin

B6 sung 0,5mL AcOH vao dung dich chira hgp chit 3-bromo-4-clobenzaldehyt
(10,0g, 45mmol) va 2,2-dietoxyetanamin (6,68g,50mmol) trong 200mL. DCM & nhiét
do6 trong phong, va hdn hop tao ra duoc khudy & nhiét do trong phong trong thoi gian
30 phut. B4 sung NaCNBH;3 (8,1g, 135mmol) theo cac phan vao hdn hop nay, va sau
do, khudy & nhiét do trong phong qua dém. Hdn hop phan mg dugc phan chia thanh
nuéc va DCM. Lép hitu co duoc rira bang nuée (80 mL x 2) va nude mubi, 1am kho
bang Na»SO4 khan, loc va cb trong chan khong dé thu dwgc san phim mong mudn (11g,
hiéu suét 72%) & dang dau. San phim tho tao ra dwoc st dung truc tiép trong budc tiép

theo khong can tinh ché thém.
N-(3-Bromo-4-clobenzyl)-2,2-dietoxy-N-tosyletanamin

B sung pyridin (10mL) vao dung dich chira hop chét N-(3-bromo -4-clobenzyl)-
2,2-dietoxyetanamin (11g, 33mmol) trong 100mL DCM, va hdn hop tao ra duge lam
lanh xubng nhiét 46 0°C. BS sung timg giot dung dich chira hop chét 4-metylbenzen-1-
sulfonyl clorua (6,8g, 36mmol) trong 50mL DCM vao hdn hop nay. Lam 4m hén hop
1én dén nhiét do trong phong va tiép tuc khudy cho ti khi hoan thanh su chuyén ddi.
Hdn hop phan tmg duge rira hai 1in bang dung dich nuéc HCI (2M), dung dich natri
bicarbonat va nudc mudi. Lam kho 16p hitu co bang Na>SO4 khan, loc va ¢b trong chan
khong. Phan con lai dugc tinh ché bang phuong phép sic ky cot nhanh trén silicagel (5-
20% etyl axetat / ete ddu mo) dé thu dugc san pham mong muébn (12,5g, hiéu suét 78%).
ESI-MS m/z: 490,2 [M+H]".

7-Bromo-6-cloisoquinolin

AICI; (14,9g) duoc tao huyén phil trong DCM & nhiét do trong phong, dung dich
chta hop chit N-(3-bromo-4-clobenzyl)-2,2-dietoxy-N-tosyletanamin  (11,0g,
22,5mmol) trong 75mL DCM duoc bd sung vao hdn hop va hdn hop tao ra dugc khudy
qua dém. Hon hgp dugc rét vao trong nude da, va duge chiét bang DCM. Lép hitu co
két hop dwoc 1am kho bang Na,SO4 khan, loc va cd trong chan khong. Phan con lai dugc
tinh ché bing phwong phap sic ky cot nhanh trén silicagel (10-40% etyl axetat / ete dau
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mo) dé thu dugc san phdm mong mudn (5g, hiéu suét 92,5 %) 1a chit ran mau tring. ESI-

MSm/z: 242 [M+H]".
7-Bromo-6-cloisoquinolin2-oxit

B sung axit m-cloperbenzoic (70%, 5,88g, 34,2mmol) vao dung dich chira hgp
chit 7-bromo-6-cloisoquinolin (5,5g, 22,8mmol) trong 100mL DCM & nhiét do trong
phong, va hdn hop tao ra duge khudy & nhiét do trong phong qua dém. Chét két tia duoc
loc ra va dugc rira bang DCM. Phan dich loc dugc ria bang dung dich natri bicarbonat.
Céc 16p dugc tach ra va 16p nuéc duoce chiét bang DCM. Lép hitu co két hop dugc l[am
kho bang Na»SO4 khan va cb trong chan khong dé thu duoc san phdm mong mubn (4,6g,
hidu sudt 79%). San phdm tho dwogc st dung truc tiép trong buéc tiép theo khong cén

tinh ché thém. ESI-MS m/z: 258,2 [M+H]".
1-(4-(6-clo-7-(2-clophenyl)isoquinolin-1-yl)piperazin-1-yl)prop-2-en-1-on

Hop chit néu & ph'?ln dé muc duoc didu ché tur hop chit 7-Bromo-6-
cloisoquinolin2-oxit trong 5 budc theo phuong thitc mo ta trong Vi du 1. 'TH NMR (400
MHz, DMSO-db6) &: 8,22-8,21 (m, 2H), 8,00 (s, 1H), 7,65-7,47 (m, 5 H), 6,87 (dd, J =
16,9, 10,5 Hz, 1H), 6,16 (dd, J= 16,7, 1,7 Hz, 1H), 5,72 (dd, J= 10,3, 2,1 Hz, 1H), 3,83
(m, 4H), 3,37 (m, 4H). ESI-MS m/z: 412,2 [M+H]".

Vidus

Tbng hop hop chit 1-(4-(7-clo-6-(2-clophenyl)quinolin-4-yl)piperazin-1-yl)prop-2-en-
1-on (27)
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Hop chét 27 duge diéu ché theo phuong phép E nhu mo ta dudi day:

Dietyl 2-((3-clo-4-iodophenylamino)metylen)malonat

3-clo-4-iodoanilin (3,0g, 11,8mmol) va dietyl 2-(etoxymetylen)malonat (12,78g,
59,2mmol) dugc tron két hop trong binh thét c¢d don thé tich 100mL, va hdn hop tao ra
duoc gia nhiét toi nhiét do 120°C va duge khudy trong thoi gian 2,5 gid. Lam 4m hdn
hop 1én dén nhiét do trong phong va tinh ché bang phuong phép sic ky cot nhanh trén
silicagel (10-20% etyl axetat / ete ddu mé) dé thu dugc san phdm mong mudn (3,93g) 1a

chét rén mau tring. ESI-MS m/z : 422,1 [M - HJ-.

etyl 7-clo-4-hydroxy-6-iodoquinolin-3-cacboxylat

(E)-dietyl 2-(((3-clo-4-iodophenyl)imino)metyl) malonat (2,0g, 4,73mmol) dugc
tao huyén phu trong 30mL Ph,O. Hon hop dugc khudy & nhiét do 250°C trong thoi gian

4 giv. Lam Am hdn hop 1én dén nhiét do trong phong va sau d6, 100mL ete dau mé dugc
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bd sung vao hdn hop. Chit rin mau tring duoc tip hop bing cich loc va duoc rira bang

ete ddu mo (100mL) dé thu dugc san phim mong mubn (1,20g) 14 chat rin mau tring.
Axit 7-clo-4-hydroxy-6-iodoquinolin-3-cacboxylic

Etyl 7-clo-4-hydroxy-6-iodoquinolin-3-cacboxylat (1,2g, 3,18mmol) dugc tao
huyén phu trong dung dich nuéc NaOH 10% (50mL). Hon hgp duge khudy & nhiét do
hdi luu trong thoi gian 3,5 gid. Chét rin mau tring dugc hoa tan tir tir trong dung dich
NaOH. Sau khi hdn hop chuyén sang pha khong mau, tiép tuc gia nhiét trong thoi gian
1 gid nita. Lam mat hdn hop xubng nhiét do trong phong, va chét rin mau tring dugc
tach ra. Hdn hop dugc axit héa bang HCI ¢am didc dé hidu chinh d9 pH t6i 2. Chét két
tda mau tréng duogc tép hop béng cach loc va duogc rira béng ete ddu moé dé thu duge san

phidm mong muén (1,13g) 14 chit rin mau tring.
7-clo-6-iodoquinolin-4-ol

Axit 7-clo-4-hydroxy-6-iodoquinolin-3-cacboxylic (1,134g, 3,25mmol) dugc tao
huyén phii trong 40mL Ph,0. Hon hgp duge khudy & nhiét dd 250°C trong thoi gian 3,5
gid. Lam 4m hdn hop 1én dén nhiét do trong phong va 100mL ete dau mo duoc bd sung
vao hdn hop. Chét rén duogc tap hop bing cach loc, va duge rira bing ete ddu mo dé thu

dugc san pham mong mubn (0,92¢) 12 chit rin mau trang.
4,7-Diclo-6-iodoquinolin

7-clo-6-iodoquinolin-4-ol (591mg, 1,94mmol) dugc hoda tan trong 40mL POCI;
va hdn hop duoc khudy & nhiét do hdi luu trong thoi gian 3 giv. Lam 4m hdn hop 1én
dén nhiét do trong phong va co trong chan khong. Phan con lai dugc rét vao trong dung
dich chira hop chat EtsN (2,93g, 29,03mmol, 15 dwong lugng) trong 40mL DCM & nhiét
d6 0°C. Hon hop dugc phan chia thanh etyl axetat va nuGe mudi. Lép hitu co duoc 1am
kho va ¢ trong chan khong. Phan con lai dugc tinh ché bing phuong phép sic ky cot
nhanh trén silicagel (40% etyl axetat / ete diu mo) dé thu duoc san phim mong mudn

(895mg) & dang chét rin. ESI-MS m/z: 323,9 [M + H]*.
tert-Butyl 4-(7-clo-6-iodoquinolin-4-yl)piperazin-1-cacboxylat

4,7-Diclo-6-iodoquinolin (200mg, 0,62mmol) duoc tron két hop voi tert-butyl
piperazin-1-cacboxylat (172mg, 0,93mmol) va EtsN (250mg, 2,47mmol) trong 15mL
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DMSO. Hdn hop tao ra duge khudy & nhiét do 80°C trong diéu kién argon trong thoi
gian 16 gid. Hén hop duoc rét vao trong 250mL nude va 50mL nude mudi, va sau do,
chiét bang etyl axetat. Lp hitu co két hop dugc rira bing nuéec mudi, 1am kho bing
NazSO04, va ¢b trong chan khong. Phan con lai dwoc tinh ché bang phuong phap séc ky
c6t nhanh trén silicagel (20-30% etyl axetat / ete ddu mo) dé thu dwoc san phAm mong
mudn (132mg). ESI-MS m/z: 374,2 [M + H]*.

tert-Butyl 4-(7-clo-6-(2-clophenyl)quinolin-4-yl)piperazin-1-cacboxylat

tert-Butyl 4-(7-clo-6-i0odoquinolin-4-yl)piperazin-1-cacboxylat (130mg,
0,28mmol) duoc tron két hop véi axit (2-clophenyl)boronic (109mg, 0,33mmol),
Pd(PPh3)4 (32mg, 0,028mmol) va Na,COs (88mg, 0,83mmol) trong 1,4-dioxan (20mL)
va nuée (4mL). Hon hop dugc khudy & nhiét d6 70°C trong diéu kién argon trong thoi
gian 4 gio. Lam 4m hén hop 1én dén nhiét d6 trong phong va ¢b trong chan khong. Phan
con lai duoc tinh ché bang phuong phap sic ky cot nhanh trén silicagel (30-40% etyl
axetat / ete ddu mo) dé thu duge san phadm mong mudn (100mg). ESI-MS m/z: 458,3 [M
+H]J*.

1-(4-(7-clo-6-(2-clophenyl)quinolin-4-yl)piperazin-1-yl)prop-2-en-1-on

tert-butyl 4-(7-clo-6-(2-clophenyl)quinolin-4-yl)piperazin-1-cacboxylat (100mg,
0,22mmol) duoc hoa tan trong dung dich MeOH 20%-HCI1 (20mL). Hon hop dugc
khudy & nhiét d6 trong phong trong thdi gian 1 gidr. Hén hop dugc o trong chan khong
dé tao ra mudi dang rin mau vang (124mg). Mudi mau vang (124mg, 0,32mmol) duoc
hoa tan trong 30mL DCM vé6i sur ¢6 mit ctia EtsN (191mg, 1,89mmol). Hon hop duoc
1am lanh xuéng nhiét do 0°C va sau d6, dung dich chira hop chat acryloyl clorua (32mg,
0,35mmol) trong DCM (2mL) duoc bd sung tirng giot vao hdn hop. Hdn hop duoc khudy
& nhiét dd 0°C trong thoi gian 30 phut. Hon hop duoc cb trong chan khong va phan con
lai duoc tinh ché bing phuong phép sic ky cot nhanh trén silicagel (50-100% etyl axetat
/ ete diu mo) dé thu dugc san phdm mong mubn (35mg). 'H NMR (300 MHz, DMSO-
do6) &: 8,78-8-79 (m, 1H), 8,17 (s, 1H), 7,96 (s, 1H), 7,65-7,51 (m, 4H), 7,10-7,09 (m,
1H), 6,87 (dd, J= 16,4, 10,4 Hz, 1H), 6,15 (d, J= 16,4 Hz, 1H), 5,71 (d, J= 10,4 Hz,
1H), 3,81 (brs, 4H), 3,22 (br s, 4H). ESI-MS m/z: 412,2 [M + H]".
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Vidu 6

Tbng hop hop chat 4-(4-acryloylpiperazin-1-yl)-7-clo-6-(4-clophenyl)quinolin-3-
cacbonitril (42)
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Hop chét 42 dugc didu ché theo phurong phap G nhu mo ta dudi day:
3-clo-4-(4-clophenyl)benzenamin

Hon hop cua 3-clo-4-iodobenzenamin (500mg, 1,97mmol), axit 4-
clophenylboronic (324mg, 2,07mmol), Na,CO; (627mg, 5,92mmol) va Pd(PPhs)s
(228mg, 0,20mmol) trong 1,4-dioxan (21mL) va HO (4mL) duoc khudy & nhiét do
80°C trong diéu kién argon trong thoi gian 16 gid. Lam 4m hdn hop 1én dén nhiét d6
trong phong va co trong chan khong. Phén con lai dugce tinh ché bang phuong phép sic
ky cot nhanh trén silicagel (etyl axetat / ete diu mé = 5/1) dé thu duoc san phim mong
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mubn (424mg, hiéu suit 91%) 1a chit rén mau vang.
(E)-etyl 3-(3-clo-4-(4-clophenyl)-phenylamino)-2-xyanoacrylat

Hon hop cta 3-clo-4-(4-clophenyl)benzenamin (250mg, 1,05mmol) va (E)-etyl
2-xyano-3-etoxyacrylat (186mg, 1,10mmol) dugc khudy & nhiét do 100°C trong thoi
gian 2 gid va sau d6, & nhiét dd 130°C trong thoi gian 4 gid. Lam 4m hén hop 1én dén
nhiét do trong phong va co trong chan khong. Phan con lai duoc nghién véi etyl axetat
@é thu dugc san phdm mong mudn (219mg, hiéu sudt 55%) 1a chat rén mau tring. ESI-
MS m/z: 359,1 [M-H]J".
7-clo-6-(4-clophenyl)-4-hydroxyquinolin-3-cacbonitril

Hon hop cia (E)-etyl-3-(3-clo-4-(4-clophenyl)-phenylamino)-2-xyanoacrylat
(219mg, 0,608mmol) trong Ph,O (8mL) dugc khudy & nhiét d6 253°C trong thoi gian 4
gio. Hon hop duge 1am mat xubng nhiét do trong phong va duge rét vao trong ete dau
mo (20mL). Chét két tia dwoc tap hop bang cach loc va dugce rira bang ete diu mo
(50mL x 2) dé tao ra san pham mong mudn (65mg, hiéu suit 34%) 1a chit rin mau nau.

4-(4-acryloylpiperazin- 1-yl)-7-clo-6-(4-clophenyl)quinolin-3-cacbonitril

Hop chit néu & phan dé muc duoc diéu ché tir 7-clo-6-(4-clophenyl)quinolin-4-
ol trong 4 budc theo phuong thirc mo ta trong Vi du 1. 'TH NMR (400 MHz, DMSO-d6)
d: 8,84 (s, 1H), 8,21 (s, 1H), 8,05 (s, 1H), 7,66-7,59 (m, 4H), 6,88 (dd, J = 16,8, 10,4
Hz, 1H), 6,17 (dd, J= 16,8, 2,0 Hz, 1H), 5,74 (dd, J= 10,4, 2,0 Hz, 1H), 3,83-3,74 (m,
8H). ESI-MS m/z : 437,2 [M + H]".

Vidu7

Téng hop hop chit 1-(4-(5-(4-clophenyl)thieno[2,3-d]pyrimidin-4-yl)piperazin-1-
yl)prop-2-en-1-on (22)
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Hop chét 22 dugc diéu ché theo phuong phap H nhu mé ta dudi day:
tert-Butyl 4-(5-(4-clophenyl)thieno[2,3-d]pyrimidin-4-yl)piperazin-1-cacboxylat

Dung dich chtta hop chit 4-clo-5-(4-clophenyl)thieno[2,3-d]pyrimidin (180mg,
0,64mmol), tert-butyl piperazin-1-cacboxylat (119mg, 0,64mmol) va diisopropyl amin
trong THF (6mL) dugc khudy & nhiét d6 trong phong qua dém. Hén hop dugc phén chia
thanh DCM va nu6e. Lam khd 16p hitu co bing NaxSO4, loc va ¢d trong chan khong dé
thu dugc san phAm mong mubn, san pham nay duge sir dung truc tiép trong budc tiép
theo khong can tinh ché thém.
5-(4-clophenyl)-4-(piperazin-1-yl)thieno[2,3-d]pyrimidin hydroclorua

B6 sung dung dich chira hop chét HCI trong 1,4-dioxan (4M, 1,0mL) vao huyén
phu chta tert-butyl 4-(5-(4-clophenyl)thieno[2,3-d]pyrimidin-4-yl)piperazin-1-
cacboxylat thu duoc tir budc & trén trong 1,4-dioxan (10mL) va MeOH (5mL). Hon hop
nay duoc khudy & nhiét do trong phong qua dém. Hon hop dugc co trong chan khong
va phan con lai duoc str dung truc tiép trong budc tiép theo khong can tinh ché thém.
1-(4-(5-(4-clophenyl)thieno[2,3-d]pyrimidin-4-yl)piperazin-1-yl)prop-2-en-1-on

B& sung EtsN (0,2mL), tiép theo bang acryloyl clorua vao dung dich chita hop
chét 5-(4-clophenyl)-4-(piperazin-1-yl)thieno[2,3-d]pyrimidin hydroclorua thu dugc ¢
trén trong DCM (10mL) & nhiét 46 0°C. Lam 4m hdn hop tao ra 1én dén nhiét do trong
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phong va khudy trong thoi gian 1 gio. Hén hop dugc phéan chia thanh DCM va nudéc.
Lam khd 16p hitu co bang Na»SOs, loc va ¢6 trong chan khong. Phan con lai duoc tinh
ché bang hé Isolera One (hdp cdt silic oxit, 0-60% etyl axetat / hexan) dé thu duoc san
phim mong mudn (27,5mg). '"H NMR (300 MHz, CDCls), 8: 8,64 (s, 1H), 7,35-7,48 (m,
4H), 7,30 (s, 1H), 6,42-6,60 (m, 1H), 6,26 (d, J= 24 Hz, 1H), 5,69 (d, J= 10,5 Hz, 1H),
3,10-3,35 (m, 8 H). ESI-MS m/z: 385,0 [M+H]"

Vidu 8

Téng hop hop chét 1-(4-(8-(2-clophenyl)quinazolin-2-yl)piperazin-1-yl)prop-2-en-1-
on (35)
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Hop chét 35 duge diéu ché theo phuong phap I nhu mo ta dudi day:
tert-Butyl 4-(8-bromoquinazolin-2-yl)piperazin-1-cacboxylat

Hop chét néu & phan dé muc duoc diéu ché tir 8-bromo-2-cloquinazolin theo

phuong thirc mo ta trong budce 1 trong Vi du 7.
tert-Butyl 4-(8-(2-clophenyl)quinazolin-2-yl)piperazin-1-cacboxylat

Hén hop cta tert-Butyl 4-(8-bromoquinazolin-2-yl)piperazin-1-cacboxylat
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(250mg, 0,64mmol), axit 2-clophenylbronic (110mg, 1,1mmol) va Pd(dppf)Cl,.CH,Cl,
(50mg) trong hon hop ctia 1,4-dioxan (6mL) va dung dich NaHCOs bao hoa (3mL) dugc
khudy & nhiét d6 100°C trong thoi gian 1 gid. Lam mat hdn hop xudng nhiét do trong
phong, va phan chia thanh nudc va etyl axetat. Lam khd 16p hitu co bang NaySOs, loc
va cb trong chan khong. Phin con lai duoc tinh ché bang hé Isolera One (hdp cot silic

oxit, 0-60% etyl axetat /hexan) dé thu dugc san phdm mong mudn.
1-(4-(8-(2-clophenyl)quinazolin-2-yl)piperazin-1-yl)prop-2-en-1-on

Hop chit néu & phin d& muc duoc didu ché tir hop chit tert-butyl 4-(8-(2-
clophenyl)quinazolin-2-yl)piperazin-1-cacboxylat theo phuong thirc mé ta trong budc
2 va 3 trong Vi du 7. 'H NMR (300 MHz, CDCls) 8: 9,07 (s, 1H), 7,74 (dd, J = 8,0, 1,6
Hz, 1H), 7,67 (dd, J= 6,8, 1,2 Hz, 1H), 7,46-7,56 (m, 1H), 7,39-7,42 (m, 4H), 6,58 (dd,
J=16.8, 10,8 Hz, 1H), 6,32 (dd, J= 16,8, 2,0 Hz, 1H), 5,71 (dd, J= 10,6, 1,9 Hz, 1H),
3,8-3,9 (br., 4H), 3,68-3,78 (br., 2H), 3,55-3,62 (br., 2H). ESI-MS m/z: 379,1 [M+H]".

Vidu9

Téng hop hop chat 1-(4-(5-(2-clophenyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)piperazin-1-
yl)prop-2-en-1-on (28)
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Hop chit 28 dugc didu ché theo phuong phép J nhu mo ta dudi déy:
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4-clo-7H-pyrolo[2,3]pyrimidin

Hén hop ciia 1H-pyrolo[2,3-d]pyrimidin-4(7H)-on (2,5g, 18,6mmol) trong 46mL
POCI; duoc khudy & nhiét d6 hoi luu trong thoi gian 5 gid. Lam 4m hén hop 1én dén
nhiét do trong phong va sau d6, c¢b trong chan khong dé loai bo luong du cia POCls.
Nudc da duge bd sung vao phan con lai va hdn hop duge khudy & nhiét do trong phong
trong thoi gian 10 phit. Lép nude duge chiét bang dietyl ete. Lam kho 16p hiru co bang
MgSOs, loc va ¢b trong chan khong dé thu duoc san phdm mong mubn (1,5g, hidu suét

54%) 1a chét rin mau tring nhat.
4-clo-5-iodo-7H-pyrolo[2,3]pyrimidin

4-clo-7H-pyrolo[2,3-d]pyrimidin (1,8g, 11,9mmol) va N-iodosuxinamit (3g,
13,1mmol) dugc tron két hop trong mot binh thét cd day tron. Binh thét ¢d duge 1am
kho trong diéu kién chan khéng cao trong thoi gian 5 gior va sau d6, dugc nap ddy lai
bang khi argon. B sung DMF kh6 (100mL) vao hdn hop nay, va hdn hop tao ra dugc
khudy trong béng tbi trong thoi gian 20 gid. Phan tng dwoc 1am dimg bang metanol va
¢d trong chan khong. Phan con lai duoc pha loang bing 150mL DCM va dugc rira bang
nude (200mL), dung dich nuée natri sulfit bao hoa (200mL), va nude mudi (100mL).
Lam khd 16p hitu co bing MgSO4, loc, va ¢b trong chan khong. Phan con lai duge tinh
ché bing phuong phap sic ky cot nhanh trén silicagel (50% etyl axetat / hexan) dé thu
duoc san phAm mong mudn (3,1g, hiéu suit 95%) 1a chit rdn mau tring. ESI-MS m/z:

279,5 [M + HJ".
4-clo-5-iodo-7benzensulfonyl-pyrolo[2,3-d]pyrimidin

B6 sung NaH (60%, 52mg, 1,3mmol) vao dung dich chira hop chét 4-clo-5-iodo-
TH-pyrolo[2,3]pyrimidin (280mg, Immol) trong DMF (5mL) & nhiét 4§ 0°C va hdn hop
tao ra dugc khudy & nhiét do 0°C trong thoi gian 30 phut. Benzensulfonyl clorua
(194mg, 1,1mmol) dugc bd sung vao hdn hgp nay. Sau d6, hdn hop duoc khudy & nhiét
d6 trong phong trong thoi gian 2 gio. Hon hgp duogc phén chia thanh etyl axetat va nude.
Lam khd 16p hitu co bang MgSOs, loc, va ¢b trong chan khong. Phin con lai duoc tinh
ché biang phuong phap sic ky cot nhanh trén silicagel dé thu duoc san phdm mong mudn

(300mg, hiéu suit 71,6%).
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4-clo-5-(2-clophenyl)-7H-pyrolo[2,3-d|pyrimidin

B6 sung Pd(PPhs)s (60mg) va Na,COs (227mg, 2,14mmol) vao dung dich chira
hop chét 4-clo-5-iodo-7benzensulfonyl-pyrolo[2,3-d]pyrimidin (300mg, 0,7 1mmol) va
axit 2-clophenylboronic (167mg, 1,07mmol) trong 1,4-dioxan (15mL) va nu6c (3mL).
Hdn hop duge khudy & nhiét d6 80°C qua dém. Lam 4m hén hop 1én dén nhiét do trong
phong va cb trong chan khong. Phan con lai dugc tinh ché bang phwong phép séc ky cot
nhanh trén silicagel dé thu dwgc san phdm mong mudn (120mg, hiéu suét 63%). ESI-
MS m/z: 262,2 [M - H]".

tert-butyl-4-(5-(2-clophenyl)-7H-pyrolo[2,3-d]|pyrimidin-4-yl)piperazin-1-cacboxylat

B& sung DIEA (293mg, 2,27mmol) vao dung dich chira hop chét 4-clo-5-(2-
clophenyl)-7H-pyrolo[2,3-d]pyrimidin (120mg, 0,45mmol) va tert-butyl piperazin-1-
cacboxylat (254mg, 1,36mmol) trong 1,4-dioxan (15mL). Hon hop duoc khudy & nhiét
d6 100°C qua dém. Hon hop duoc ¢d trong chin khong va phan con lai duge tinh ché
bing phuong phép sic ky cot nhanh trén silicagel dé thu dugc san phdm mong muébn
(120mg, hiéu suét 64%).
1-(4-(5-(2-clophenyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)piperazin-1-yl)prop-2-en-1-on

Hop chit néu & phan dé muc duoc diéu ché tir hop chit tert-butyl-4-(5-(2-
clophenyl)-7H-pyrolo[2,3-d]pyrimidin-4-yl)piperazin-1-cacboxylat trong 2 budc theo
phuong thirc mo ta trong Vi du 1. 'H NMR (400 MHz, DMSO-d6) §: 8,5 (s, 1H), 7,5
(m, 1H), 7,4 (m, 3H), 7,3 (s, 2H), 6,5 (m, 1H), 6,3 (m, 1H), 5,7 (m, 1H), 3,4 (m, 8H).
ESI-MS m/z: 368,3 [M + H]".

Vidu 10

Tbng hop hop chét 1-(4-(2-amino-7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on (39) va 1-(4-(7-clo-6-(4-clophenyl)-2-metoxyquinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-on (43)

-218-



24868

0 OH - el
Bt -, = 'J'L.. -~ 2 200°C Bre. -z /L POCI Bra, = ,.»1
ﬂj/ I HaN” ~NH: F/‘ /’L ho1 heu, 2 nedy [\ 1 )x
o o Rl VeS| cl-
El%nr: Cl ».,,_H,H-Q_x
J ~FNEIOH
N~ PA(FPhy),
teOka, MeliH B J\r\ Map 0y,
c GG 40 phit o a /I ,m L [ioxan, Hy L),
Bac P 07 agec 16 gis
s Bac Ol o
T — C)— | T
HN  M-Boc ~ N .
W/ [ [ ] = BIOH]
DI4F, DIEA Bree, gy g Pd{PFng.
- | P J MH;-EtOH Nz,
o e, T e = .
SO°C, 40 phit 7 ONT B i g
dng zin kin L ! Riaxan, Ha0,
B N~ g .
100°C, 16 gis G ™ NT TNH; BOYC, 16 gl
L?ﬂ(‘.
M
Gl N
U I 1ieOH HCI
S e
‘”g/ = \]‘ DELN, DER
| N 0
Tl
=
3vr;r
N
j 1 iMeDH.HEI
Cla P '\.N./
N ﬂ ) ZiEDGI, HOBT
R e Ets, OMF. DCM
= \“;}\N(}"'?Jh:, 0°Clgie O ) > NH-
HO™ 39

Céc hop chét 39 va 43 duoc diéu ché theo phurong phép F nhu mo ta dudi day:
6-Bromo-7-cloquinazolin-2,4-diol

Hdn hop ctiia metyl 2-amino-5-bromo-4-clobenzoat (3,0g, 11,34mmol) va ure
(1,36g, 22,68mmol, 2 duong lugng) dugce khudy & nhiét do 200°C trong thoi gian 3 gio.
Lam méat hdn hop xubng nhiét d trong phong, nghién véi etyl axetat va 1am kho dé thu

duoc san phdm mong mudn (2,39g) 1a chét rin mau nau.
6-Bromo-2,4,7-tricloquinazolin

Hon hop ciia 6-bromo-7-cloquinazolin-2,4-diol (1,1g, 6,79mmol) trong 30mL
POCl; dugc khudy & nhiét do hdi luu trong thoi gian 2 ngay. Lam 4m hdn hop 1én dén
nhiét d trong phong va co trong chan khong dé loai bd POCLs. Phin con lai dugc rét
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vao trong dung dich chira hop chat EtN (13,7g, 20 duong lugng) trong 30mL DCM &
nhiét d6 0°C. Hon hop dugc phan chia thanh etyl axetat va nudc mubi. Lam kho 16p hitu
co bang Na»SO4, loc va ¢b trong chan khong. Phan con lai dwgc tinh ché bang phuong
phap séc ky nhanh trén silicagel (5-10% etyl axetat / ete ddu mé) dé thu dugc san phim

mong mudn (474mg) 14 chit rin mau vang.
tert-Butyl-4-(6-bromo-2,7-dicloquinazolin-4-yl)piperazin-1-cacboxylat

B& sung DIEA (94mg, 0,72mmol), tiép theo bing 6-bromo-2,4,7-tricloquinazolin
(206mg, 0,66mmol) vao dung dich chira hop chit tert-butyl piperazin-1-cacboxylat
(123mg, 0,66mmol) trong DMF (10mL) & nhiét d6 trong phong. Hon hop tao ra dugc
khudy & nhiét d6 50°C trong thoi gian 40 phat. Lam 4m hdn hgp 1én dén nhiét do trong
phong va phéan chia thanh nudc va etyl axetat. Lép hitu co duoc rira bang nudc mudi,
lam kho bang Na»SO4 va cb. Phan con lai duoc tinh ché bang phuong phép sic ky cot
nhanh trén silicagel (5% etyl axetat / ete ddu mo) dé thu duoc san phdm mong mudn

(222mg) 14 chét rin mau vang. ESI-MS m/z : 463,2 [M + HJ".
tert-Butyl 4-(6-bromo-7-clo-2-metoxyquinazolin-4-yl)piperazin-1-cacboxylat

B sung tert-butyl-4-(6-bromo-2,7-dicloquinazolin-4-yl)piperazin-1-cacboxylat
(110mg, 0,238mmol) vao dung dich chira hop chit NaOMe (26mg, 0,476mmol) trong
MeOH (20mL). Hon hop duoc khudy & nhiét do 60°C trong diéu kién argon trong thoi
gian 40 phut. Hon hop dugc lam dung bang nude (1,0mL) va sau d6, co trong chan
khong. Phan con lai dugc tinh ché bing phuong phép sic ky cot nhanh trén silicagel
(10-20% etyl axetat / ete ddu mo) dé thu duoc san phAm mong mudn (55mg) 14 chét rén
mau vang. ESI-MS m/z : 459.2 [M + H". |

tert-Butyl-4-(7-clo-6-(4-clophenyl)-2-metoxyquinazolin-4-yl)piperazin-1-cacboxylat

Hon hop cta tert-butyl 4-(6-bromo-7-clo-2-metoxyquinazolin-4-yl)piperazin-1-
cacboxylat (85mg, 0,19mmol), axit (4-clophenyl)boronic (35mg, 0,22mmol), Pd(PPhs3)4
(22mg, 0,019mmol), Na;CO3 (60mg, 0,56mmol) trong dioxan (20mL) va nudc (2mL)
duge khudy & nhiét do 80°C trong didu kién argon trong thoi gian 16 gio. Lam 4m hdn
hop 1én dén nhiét do trong phong va ¢ trong chén khong. Phan con lai duoc tinh ché

bang phuong phép sdc ky cot nhanh trén silicagel (10-20% etyl axetat / ete dau mo), tiép
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theo bang phuong phap Prep-TLC dé thu duogc san pham mong mudn (100mg) 13 chit
rin mau tring. ESI-MS m/z: 489,4 [M + H]".

1-(4-(7-clo-6-(4-clophenyl)-2-metoxyquinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on

Hop chét tert-Butyl-4-(7-clo-6-(4-clophenyl)-2-metoxyquinazolin-4-
yl)piperazin-1-cacboxylat (100mg, 0,20mmol) dugc hoa tan trong 20mL dung dich HCI
metanol 20%. Hn hop dugc khudy & nhiét d6 trong phong trong thoi gian 1 gid va sau

do, c6 trong chan khong d€ tao ra mudi ran mau vang (90mg).

Chét rin mau vang néu trén (90mg, 0,21mmol) dugc hoa tan trong 30mL DCM
voi EN (129mg, 1,27mmol). Hon hop duoc lam lanh xuéng nhiét do 0°C va sau do,
dugc bd sung tirng giot vao dung dich chira hgp chét acryloyl clorua (23mg, 0,25mmol)
trong DCM (2mL). Hdn hop tao ra dwoc khudy ¢ nhiét 6 0°C trong thoi gian 30 phiit.
Hon hop duoc rét vao trong HoO (100mL), dung dich NaHCO3 béo hoa (50mL) va nude
mudi (50mL), va sau do, chiét bang etyl axetat. L6p hitu co dugc rira bang nuée mubi,
1am kho bang NaSOs va ¢d. Phin con lai duoc tinh ché biang phuong phap Prep-TLC,
tiép theo bang phuong phap Prep-HPLC dé thu dwoc san phdm mong mudn (8mg) 13
chét rin mau tring. ESI-MS m/z: 443,2 [M + H]*.

tert-Butyl-4-(2-amino-6-bromo-7-cloquinazolin-4-yl)piperazin-1-cacboxylat

Hon hop cla tert-butyl 4-(6-bromo-2,7-dicloquinazolin-4-yl)piperazin-1-
cacboxylat trong NH3-EtOH bdo hoa (4mL) trong mot 6ng gin kin dugc khudy & nhiét
d6 100°C trong thoi gian 16 gio. Lam 4m hdn hop lén dén nhiét do trong phong va cd
trong chan khong. Phan con lai dugc tinh ché bang phuong phap sic ky ¢t nhanh trén
silicagel (20-30% etyl axetat / ete diu mé) dé thu dugc san pham mong mubn (70mg) 1a
chét rin mau tring. '
tert-Butyl-4-(2-amino-7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-1-cacboxylat

Hén hop cta tert-butyl-4-(2-amino-6-bromo-7-cloquinazolin-4-yl)piperazin-1-
cacboxylat (70mg, 0,16mmol), axit (4-clophenyl)boronic (29mg, 0,19mmol), Pd(PPh3)4
(18mg, 0,019mmol), va Na2COs3 (50mg, 0,48mmol) trong dioxan (20mL) va nu¢c (2ZmL)
duoc khudy & nhiét do 80°C trong diéu kién argon trong thoi gian 16 gio. Lam 4m hén

hop 1én dén nhiét do trong phong va sau d6, co trong chan khong. Phan con lai dugc
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tinh ché bing phuong phép sic ky cot nhanh trén silicagel (10-20% etyl axetat / ete dau
mo) duge tiép theo bang Prep-TLC dé thu dwoc san phdm mong mudn (70mg) 1a cht

ran mau do. ESI-MS m/z : 474,5[M + HJ".
1-(4-(2-Amino-7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on

tert-Butyl-4-(2-amino-7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-1-
cacboxylat (70mg, 0,15mmol) dugc hoa tan trong dung dich HCI metanol 20% (20mL)
va hdn hop tao ra dugc khudy & nhiét do trong phong trong thoi gian 1 gio. Hén hop

duogc ¢ dé thu duge san pham mong muodn (70mg) 1a mudi dang rdn mau vang.

B4 sung timg giot dung dich chira hop chit EtsN (120mg, 1,2mmol) trong DCM
(2mL) vao hdn hop ciia chit rin mau vang thu duge (70mg, 0,21mmol), axit acrylic
(18mg, 0,25mmol), EDCI (73mg, 0,381mmol) va HOBT(52mg, 0,381mmol) trong
10mL DMF & nhiét do 0°C. Hon hop tao ra duwoc khudy & nhiét d6 0°C trong thoi gian
30 phut va & nhiét d6 trong phong trong thoi gian 1,5 gid. Hon hgp duge rét vao trong
nudc (100mL), dung dich NaHCO3 béo hoa (50mL) va nuéce mudi (50mL), va sau do,
chiét bang etyl axetat. L6p hitu co dugc rira bang nudc mudi, 1am khod bing NaxSOs va
cd trong chan khong. Phan con lai dugc tinh ché bing phuong phép sic ky cot nhanh
trén silicagel dé tao ra san phim mong muén (Smg) 1a chét rin mau xam. ESI-MS m/z:

428,3 [M + HJ".
Vidu 11

Téng hop hop chét 1-(4-(7-clo-6-(2-clophenyl)quinazolin-4-yl)piperidin-1-yl)prop-2-
en-1-on (36)
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Hop chét 36 dugc didu ché theo phuong phap K nhu mé ta duéi day:
1-tert-Butyl 4-metyl 4-(6-bromo-7-cloquinazolin-4-yl)piperidin-1,4- dicacboxylat

B6 sung LiHMDS (15mL, 15mmol) vao dung dich dugc khudy chira hop chét
tert-butyl metyl piperidin-1,4-dicacboxylat (3,3g, 13,5mmol) trong THF khan (30mL) &
nhiét @6 0°C trong méi trudng nito, va hdn hop tao ra duge khudy & nhiét 6 0°C trong
thoi gian 1 gio. B6 sung dung dich chita hop chit 6-bromo-4,7-dicloquinazolin (748mg,
2,7mmol) trong THF (5SmL) vao hdn hop nay, va hdn hop tao ra duoc khudy & nhiét do
trong phong trong thoi gian 4 gi. Hon hop dugc 1am dimg bang nuée d4 va phan chia
thanh nudc va etyl axetat. Lam khd 16p hitu co bang Na,SO4 khan, loc va cb trong chan
khéng. Phan con lai dugc tinh ché bang phwong phap sic ky cot nhanh trén silicagel (1-
10% etyl axetat / ete ddu mo) dé thu duoc san phim mong mudn (580mg, hiéu suét 37%)

la chat ran mau trang.
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tert-Butyl 4-(6-bromo-7-cloquinazolin-4-yl)piperidin-1-cacboxylat

B6 sung LiCl (103mg, 2,4mmol) va nuée (65mg, 3,6mmol) vao dung dich chira
hop chit 1-tert-butyl 4-metyl 4-(6-bromo-7-cloquinazolin-4-yl)piperidin-1,4-
dicacboxylat (483mg, 1,2mmol) trong DMSO (10mL), va hdn hop tao ra duoc khudy &
nhiét 6 110°C trong thoi gian 16 gid. Lam mat hdn hop xudng nhiét d6 trong phong va
phén chia thanh nudc va etyl axetat. Lam kho 16p hitu co bang Na>SO4 khan, loc va cb
trong chan khong. Phan con lai duoc tinh ché biang phuong phép sic ky cot nhanh trén
silicagel (1-20% etyl axetat/ete ddu mo) dé thu dugc san phdm mong mudn (170mg,

hiéu sudt 33%) 13 chét rin mau tring.
tert-Butyl 4-(7-clo-6-(2-clophenyl)quinazolin-4-yl)piperidin-1-cacboxylat

Hon hop cuia tert-butyl 4-(6-bromo-7-cloquinazolin-4-yl)piperidin-1- cacboxylat
(230mg, 0,59mmol), axit 2-clophenylboronic (138mg, 0,88mmol), Pd(PPhs)s (69mg,
0,06mmol) va Na,CO;3 (188mg, 106mmol) trong 1,4-dioxan (10mL) trong diéu kién
argon dugc khudy & nhiét d6 100°C trong thoi gian 16 gid. Lam mét hdn hop xubng
nhiét do trong phong, va phan chia thanh nudc va etyl axetat. Lam kho 16p hitu co bing
Na»SO4 khan, loc va ¢6 trong chin khong. Phan con lai dugc tinh ché bang phwong phap
séc ky cot nhanh trén silicagel (1-20% etyl axetat/ete diu mo) dé thu dugc san phim

mong mudn (160mg, hiéu sudt 65%) 1a chit rin mau tring.
1-(4-(7-clo-6-(2-clophenyl)quinazolin-4-yl)piperidin-1-yl)prop-2-en-1-on (45)

Hop chit néu & phan dé muc dugc didu ché tir hop chét tert-butyl 4-(7-clo-6-(2-
clophenyl) quinazolin-4-yl)piperidin-1-cacboxylat theo phuong thirc mé ta trong budc
5va 6 trong Vi du 1. "H NMR (400 MHz, DMSO-d6) 8: 9,28 (s, 1H), 8,55 (s, 1H), 8,27
(s, 1H), 7,70 (m, 2H), 7,53-7,68 (m, 2H), 6,82-6,88 (m, 1H), 6,10 (dd, J= 2,5, 16,8 Hz,
1H), 5,68 (dd, J=2,3, 10,3 Hz, 1H), 4,55 (d, J= 12,2 Hz, 1H), 4,09-4,16 (m, 2H), 3,32
(t, J=12,2 Hz, 1H), 2,89 (t, /= 12,1 Hz,1H), 1,72-1,93 (m, 4H). ESI-MS m/z: 410,35
[M-H].

Vidu 12

Téng hop hop chét 7-clo-6-(4-clophenyl)-4-(4-(vinylsulfonyl)piperazin-1-
yl)quinazolin (45)
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Hop chit 45 dugc diéu ché theo cac phuong thirc chung ctia phuong phép A nhur mb ta
dudi day:
tert-Butyl 4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-1-cacboxylat

Hop chit néu & phan d& muc dugc didu ché tir hop chit tert-butyl 4-(6-bromo-7-
cloquinazolin-4-yl)piperazin-1-cacboxylat va axit 4-clophenylboronic theo phuong

thirc mo ta trong budce 4 trong Vi du 2.
tert-Butyl4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-1-cacboxylat

Dung dich chita hop chét tert-butyl4-(7-clo-6-(4-clophenyl)quinazolin-4-
yl)piperazin-1-cacboxylat (500mg, 1,09mmol) trong HCI/MeOH (10mL, 28,6mmol)
duge khudy & nhiét do trong phong trong thoi gian 30 phut. Hon hop duge cd trong chan
khong @& thu dugc san pham tho.

7-clo-6-(4-clophenyl)-4-(4-(vinylsulfonyl)piperazin-1-yl)quinazolin

San phdm thd thu dugc & trén duge hoa tan bang DCM (15mL) va dugc lam lanh
xuéng nhiét @d 0°C. Bb sung 2-cloetansulfonyl clorua (213,2mg, 1,31mmol) va EtsN
(1,5mL, 10,9mmol) vao hdn hop nay, va hdn hop tao ra duge khqu & nhiét do 0°C trong

thoi gian 10 phut. Hon hop duoc lam ding bang nudc d4 va phan chia thanh nuéc va
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etyl axetat. Lam kho 16p hitu co bing Na,SO4 khan, loc va cd trong chan khong. Phan
con lai duoc tinh ché bang phuong phap HPLC diéu ché dé thu duoc san phdm mong
mudn (3mg, hiéu suit 0,6%). 'H-NMR (400 M Hz, CDCl) §: 8,78 (s, 1H), 8,08 (s, 1H),
7,75 (s, 1H), 7,49 (d, J = 8,4 Hz, 2H), 7,42 (d, J = 8,4 Hz, 2H), 6,46 (dd, J = 10, 16,8
Hz, 1H), 6,31 (d, J = 16,8 Hz, 1H), 6,11 (d, J= 9,6 Hz, 1H), 3,91 (t, J = 4,8 Hz, 4H),
3,35 (t, J=4,8 Hz, 4H). ESI-MS m/z: 449,25 [M+H]".

Vidu 13

Téng hop hop chét 1-(4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)-2-(hydroxymetyl)-
piperazin-1-yl)prop-2-en-1-on (46)

BIOH),
.
J
.: L. Clw, /T CH{OMe), (2.5 duong hrong)
\I \ ’ ~o” :f 1.3 duong heong » P NH, 28 (2,5 duong hrong)
ol N, Na£0, (3 xong lagag), PAPPL), (0] doomg heemg) ,-:[v LNH MeCH, 130°C
Dinxan. 75°C
SOH
¢
Tl e, e o HN N—Bus
S CH s s
\[‘ ll 1 POy duang remz|POCE, \]:, ‘L EI S/ 1.3 duong lucuz
R *IE-N._ *jl — e \ﬂr‘:. RN DIEA
. ho1 hw, 20 g L . o
- S T T <
G N CIm N 80°C,3 it
C',_\, o
Boe E oheal T
\ . f‘«\ N -
N._~an HO™ ™ ' ﬂ ) Ha~ ‘T‘N *1
Cle oo [ ,:J HO™ ™~ Ol W
N MeCHLHEI _ oA T
l ity .»\ ~ I\
\'.‘;/’ RN /(J‘\’-Y- :'::-‘: e '/::l;' ‘Q:N
o8 D T O
T T P Rl N it
Zl =" N
46

Hop chit 46 dugc diéu ché theo cac phwong thirc chung ctia phuong phép A nhu md ta
dudi day:
4,7-Diclo-6-(4-clophenyl)quinazolin

Hop chét néu & phan d& muc duoc diéu ché tir hop chat 2-amino-5-bromo-4-

clobenzoat theo phuong thirc mé ta trong bude 1, 2 va 3 trong vi du 1.
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tert-Butyl 4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)-2-(hydroxymetyl)piperazin-1-

cacboxylat

B6 sung hop chét 4,7-diclo-6-(4-clophenyl)quinazolin thé thu duoc & trén
(200mg, 0,464mmol) vao hdn hop cua tert-butyl 2-(hydroxymetyl)piperazin-1-
cacboxylat (210mg, 0,968mmol) va DIEA (418mg, 3,24mmol) trong 1,4-dioxan (20mL)
& nhiét d trong phong va hdn hop tao ra dugc khudy & nhiét do 80°C trong thoi gian 3
gidr. Lam mat hdn hop xubng nhiét d6 trong phong va sau d6, ¢o trong chan khéng. Phan
con lai dugc tinh ché bing phuong phap sic ky ¢t nhanh trén silicagel (DCM/MeOH =
30 :1) dé thu dugc san phdm mong mudn (110mg, hiéu suit 35%) 1a ddu mau vang nhat.

ESI-MS m/z: 498,9 [M+H]".
(4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-2-yl)metanol hydroclorua

Hdn hop cua 4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)-2-
(hydroxymetyl)piperazin-1-cacboxylat (110mg, 0,225mmol) va HCIl trong MeOH
(10mL, 28,6mmol) dugc khudy & nhiét do trong phong trong thoi gian 1 gid. Hon hop
duge co trong chan khong dé thu dugc san phdm tho (106mg) 13 chét rin mau vang, chit

rin nay dugc st dung truc tiép trong budc tiép theo khong can tinh ché thém.

1-(4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)-2-(hydroxymetyl)piperazin-1-yl)prop-2-

en-1-on

B& sung axit acrylic (19mg, 0,27mmol), BOP (149mg, 0,338mmol) va DIEA
(203mg, 1,58mmol) vao dung dich dugc khudy chira hop chit dang rin mau vang thu
duoc & trén (106mg, 0,225mmol) trong DMF (5mL) & nhiét do trong phong, va hdn hop
tao ra dugc khudy & nhiét do trong phong trong thdi gian 30 phit. Hon hop duge rét vao
trong dung dich nuéc NaHCO; bdo hoa (50mL), va sau do, chiét bing etyl axetat. L6p
hitu co dugc rira bing nude mudi, 1am kho bing NaySO4 va ¢o trong chan khong. Phin
con lai duge tinh ché bang phuong phap sic ky cot nhanh trén silicagel (DCM/MeOH =
20:1) dé thu dugc san phim mong mudn (20mg, hiéu sudt 20%, 2 budc) 1a chat rén. 'H
NMR (400 MHz, DMSO-db6) 6: 8,7 (s, 1H), 8,2 (d, J= 2,8 Hz, 1H), 8,0 (s, 1H), 7,5 (m,
4H), 6,8 (dd, J= 10,4, 16,4 Hz, 1H), 6,1 (d, J= 17 Hz, 1H), 5,7 (dd, J = 2,4, 10,4 Hz,
1H), 5,0 (m, 1H), 4,3 (m, 2H), 4,2 (m, 2H), 3,6 (m, 3H), 2,5 (s, 2H). ESI-MS m/z: 443,30
[M+H]".
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Vidu 14

Téng hop hop chit 1-acryloyl-4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-2-
cacbonitril (47)
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Hop chét 47 dugc diéu ché theo cac phuong thirc chung ciia phuong phap A nhu mo ta

dudi day:

4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-2-cacboxamit

B sung hop chét 4,7-diclo-6-(4-clophenyl)quinazolin thé (310mg, 1mmol) vao

hdn hop cla piperazin-2-cacboxamit (249mg, 1,5mmol) va DIEA (645mg, Smmol)

trong 1,4-dioxan (20mL) & nhiét do trong phong va hdn hop tao ra dugc khudy & nhiét

d6 80°C trong thoi gian 2 gio. Lam mat hdn hop xudng nhiét dd trong phong va sau do,

cd trong chan khong. Phéan con lai duge sit dung trong budc tiép theo khong cin tinh

ché thém. ESI-MS m/z: 402,3 [M+H]".
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tert-Butyl 2-cacbamoyl-4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-1-

cacboxylat

B6 sung Et:N (152mg, 1,5mmol) va di-tert-butyl dicacbonat (262mg, 1,2mmol)
vao dung dich chira san phim thd 4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-2-
cacboxamit thu duogc & trén trong DCM (20mL) & nhiét do trong phong. Hon hop duoc
khudy & nhiét d6 trong phong trong thoi gian 3 gid. Hon hop dugc co trong chin khéng
va phan con lai dwoc tinh ché bing phuong phap sic ky cot nhanh trén silicagel
(DCM/MeOH = 30:1) dé thu duoc san phdm mong mubn (60mg, hiéu suit 12%) Ia chit
ran. ESI-MS m/z: 502,4 [M+H]".

tert-Butyl 4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)-2-xyanopiperazin-1-cacboxylat

B4 sung TFAA (50mg, 0,24mmol) vao dung dich chira hop chit tert-butyl 2-
cacbamoyl-4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-1-cacboxylat ~ (60mg,
0,12mmol) va Et;N (48mg, 0,48mmol) trong DCM (20mL) & nhiét &6 0°C, va hdn hop
tao ra dugc khudy & nhiét do trong phong trong thdi gian 1 gio. Lam dirng hdn hop phan
ung béng dung dich NaHCO3 bao hoa, va sau d6, dugc chiét béng DCM. Lép hitu co
duge rira bang dung dich NaHCO; bdo hoa va nude mudi, 1am kho bing Na,SO4 va co
trong chan khoéng. Phin con lai duge tinh ché bang phwong phap sic ky cot nhanh trén
silicagel (DCM/MeOH = 50:1) dé thu dugc san phdm mong mubn (50mg, hiéu suét
86%) 1a chét rin. ESI-MS m/z: 484,4 [M+H]".

1-Acryloyl-4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-2-cacbonitril

Hop chit néu & phan dé& muc dugc didu ché tir hop chét tert-butyl 4-(7-clo-6-(4-
clophenyl)quinazolin-4-yl)-2-xyanopiperazin-1-cacboxylat theo phuong thuc md ta
trong budc 5 va 6 trong Vi du 1. 'H NMR (400 MHz, DMSO-d6) &: 8,7 (s,1H), 8,1
(s, 1H), 8,0 (d, J=2,0 Hz, 1H), 7,5 (m, 4H), 6,8 (dd, /= 10,4, 16,8 Hz, 1H), 6,3 (dd, J
= 1,6, 16,8 Hz, 1H), 5,8 (dd, J = 1,6, 10,4 Hz, 1H), 4,6 (m, 1H), 4,3 (m, 3H), 3,6 (m,
2H), 3,4 (s, 1H). ESI-MS m/z: 438,25 [M+H]".
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Vidu 15

Tbng hop hop chét 1-(4-(7-clo-6-(4-clophenyl)-2-metylquinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on (50)
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Hop chit 50 dugc diéu ché theo cac phuong thirc chung ctia phuong phap M nhu md ta
duéi day:
6-Bromo-7-clo-2-metylquinazolin-4-ol

B6 sung hydro clorua kho lién tuc trong thoi gian 20 phut vao dung dich chira
hop chit metyl 2-amino-5-bromo-4-clobenzoat (1,0g, 3,78 1mmol) trong MeCN (35mL)
& nhiét do trong phong. Hon hop tao ra duoc khudy & nhiét 6 hdi luu trong thoi gian 2
gid. Lam 4m hén hop lén dén nhiét do trong phong va dugc rét vao trong dung dich
NaHCO3 bao hoa. Chét rin mau tr'fmg duoc loc, va phén dich loc dugc chiét béng etyl
axetat. Banh loc va 16p hitu co duoc két hop va dugc lam kho bing Na>SOs, ¢b trong
chan khéong d8 thu dwoc san phim thé (1,62g) 1a chit rin mau tring. ESI-MS m/z : 273,3
[M +HJ".
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6-Bromo-4,7-diclo-2-metylquinazolin

Hdn hgp ctia 6-bromo-7-clo-2-metylquinazolin-4-ol (500mg, 1,828mmol) trong
30mL SOCI, dugc khudy & nhiét do hdi lwu trong thoi gian 16 gid. Lam 4m hdn hop 1én
dén nhiét do trong phong va cb trong chan khong. Phan con lai dugc tinh ché bing
phuong phap sic ky silic oxit (5-10% etyl axetat/ete dau mo) dé thu dwoc san phim

mong mudn (180mg, hiéu suat 34%) 14 chit rin mau vang.
tert-Butyl 4-(6-bromo-7-clo-2-metylquinazolin-4-yl)piperazin-1-cacboxylat

Bé sung 6-bromo-4,7-diclo-2-metylquinazolin (60mg, 0,205mmol) vao dung
dich chira hop chat tert-butyl piperazin-1-cacboxylat (76mg, 0,410mmol) trong i-PrOH
(10mL) & nhiét d trong phong. Hn hop tao ra duoc khudy & nhiét do hdi luu trong thoi
gian 40 phut. Lam 4m hdn hop 1én dén nhiét do trong phong va phan chia thanh nuéc
va etyl axetat. Lép hitu co duoc rira bang NaHCO; bao hoa va nuée mudi, 1am kho bing
NaSO4 va ¢d. Phan con lai dugce tinh ché biang phuong phap sic ky cdt nhanh trén
silicagel (5% etyl axetat/ete ddu mé) dé thu dwgc san phim mong mudn (53mg, hiéu

sudt 59%) 1a chit rin mau vang.
1-(4-(7-clo-6-(4-clophenyl)-2-metylquinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on

Hop chit néu & phin dé muc duoc didu ché tir hop chit tert-butyl 4-(6-bromo-7-
clo-2-metylquinazolin-4-yl)piperazin-1-cacboxylat trong 3 budc theo phuong thirc mo
ta trong Vi du 2. 'TH NMR (400 MHz, DMSO-d6) &: 7,92 (s, 2H), 7,59 (m, 4H), 6,84-
6,77 (dd, J= 10,4, 16,8 Hz, 1H), 6,17-6,36 (m, 1H), 5,74-5,71 (m, 1H), 3,85-3,72 (m,
8H), 2,54 (s, 3H) . ESI-MS m/z: 428,3 [M+H]".

Vidu 16

Tbng hop hop chat 1-acryloyl-4-(7-clo-6-(4-clophenyl)-2-metylquinazolin-4-
yl)piperazin-2-cacbonitril (56)
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Hop chét 56 dugc diéu ché theo cac phuong thirc chung ctia phuong phap M nhu md ta
dudi day:

1-tert-butyl 2-metyl 4-(6-Bromo-7-clo-2-metylquinazolin-4-yl)piperazin-1,2-
dicacboxylat

Bb sung DIEA (769mg, 5,96mmol) vao dung dich chira hop chit 6-bromo-4,7-
diclo-2-metylquinazolin (435mg, 1,49mmol) va I-tert-butyl 2-metyl piperazin-1,2-
dicacboxylat (437mg, 1,79mmol) trong 1,4-dioxan (30mL). Hon hop duoc khudy &
nhiét do 80°C trong thdi gian 1,5 gid. Lam 4m hdn hop 1én dén nhiét d¢ trong phong va

phén chia thanh nudc va etyl axetat. Lép hitu co dugc rira bing nudc mubi, 1lam kho
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bang Na»SO4 va ¢6. Phin con lai duoc tinh ché bing phwong phap séc ky cot nhanh trén
silicagel (5-50% etyl axetat/ete ddu mo) dé thu duge san phdm mong mudn (224mg,

hi€u suat 30%) 1a chat ran mau vang.

Axit  4-(6-Bromo-7-clo-2-metylquinazolin-4-yl)-1-(tert-butoxycacbonyl)piperazin-2-

cacboxylic

B sung LiOH.H20 (114mg, 2,690mmol) vao dung dich chtra hop chit 1-tert-
butyl 2-metyl 4-(6-bromo-7-clo-2-metylquinazolin-4-yl)piperazin-1,2-dicacboxylat
(224mg, 0,448mmol) trong THF (15mL) va H,0 (5mL), va hdn hop tao ra dugc khudy
& nhiét do trong phong trong thoi gian 1 gio. Hon hop dugc pha lodng bang H>0, dugc
axit hoa bang HCI @& didu chinh do pH t6i 4 va sau d6, chiét bang etyl axetat. Lp hitu
co duge rira bang nude mubi, lam khé bing Na,SO4 va ¢6 trong chan khéng dé thu duoc

san phidm mong mudn (211mg, hiéu suit 97%) 14 chit rin mau vang.

tert-Butyl 4-(6-bromo-7-clo-2-metylquinazolin-4-yl)-2-cacbamoylpiperazin-1-

cacboxylat

B sung etyl cloformat (51mg, 0,465mmol) vao dung dich chtra hop chit axit 4-
(6-bromo-7-clo-2-metylquinazolin-4-yl)- 1-(tert-butoxycacbonyl)piperazin-2-
cacboxylic (221mg, 0,435mmol) va Et:N (176mg, 1,738mmol) trong THF (35mL) &
nhiét do -5°C. Hon hop duge khudy & nhiét d6 -5°C trong thoi gian 40 phit va NH3. H,0
(30%, 507mg, 4,346mmol) duoc bd sung vao hdn hop. Hon hop tao ra duge tiép tuc
khudy trong thoi gian 5 phut & nhiét d6 0°C. Hon hop dwgc phén chia thanh nurée va etyl
axetat. Lép hitu co duoc rira bang nude mubi, 1am kho bang NaSO4 va ¢6. Phan con lai
dugc tinh ché bang phuong phap sic ky cOt nhanh trén silicagel (3%
metanol/diclometan) dé thu duoc san phdm mong mudn (179mg, hiéu sudt 85%) 1a chét

ran mau vang. ESI-MS m/z: 484,3 [M + HJ".

tert-Butyl 2-cacbamoyl-4-(7-clo-6-(4-clophenyl)-2-metylquinazolin-4-yl)piperazin-1-
cacboxylat

H6n hop cuia tert-butyl  4-(6-bromo-7-clo-2-metylquinazolin-4-yl)-2-
cacbamoylpiperazin-1-cacboxylat (179mg, 0,371mmol), axit (4-clophenyl)boronic
(67mg, 0,426mmol), Pd(PPhs)4 (51mg, 0,0445mmol) va Na>CO;3 (118mg, 1,113mmol)
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trong 1,4-dioxan (25mL) dugc khudy & nhiét do 85°C trong thoi gian 16 gid trong diéu
kién argon. Lam 4m hén hop 1én d&én nhiét d6 trong phong va co trong chan khéng. Phin
con lai duoc tinh ché bing phuwong phap sic ky cot nhanh trén silicagel (3%
metanol/diclometan) dé thu dugc san phim mong mudn (181mg, hidu suét 95%) 1a chit

rin mau nau. ESI-MS m/z: 517,4 [M + H]*.

tert-Butyl 4-(7-clo-6-(4-clophenyl)-2-metylquinazolin-4-yl)-2-xyanopiperazin-1-

cacboxylat

B4 sung TFAA (162mg, 0,776mmol) vao dung dich chira hop chét tert-butyl 2-
cacbamoyl-4-(7-clo-6-(4-clophenyl)-2-metylquinazolin-4-yl)piperazin-1-cacboxylat
(100mg, 0,194mmol) va EtsN (78mg, 0,775mmol) trong DCM (30mL) & nhiét d 0°C,
va hdn hop tao ra duoc khudy & nhiét do trong phong trong thoi gian 1 gio. Lam dimg
hén hop phan tng bing dung dich NaHCO; bio hoa, v sau do, chiét bang diclometan.
Lép hitu co duge rira béng dung dich NaHCOs3 bdo hoa va nudc mudi, 1am kho b%lng
Na2SO4 va ¢ trong chan khong. Phan con lai dwgc tinh ché bang phuong phép sic ky
cot nhanh trén silica gel (ete ddu mo/etyl axetat = 2:1) dé thu dugc san phdm mong mudn

(58mg, hiéu suit 60%) 1a chat rin mau vang. ESI-MS m/z: 499,4[M+H]".
1-Acryloyl-4-(7-clo-6-(4-clophenyl)-2-metylquinazolin-4-yl)piperazin-2-cacbonitril

tert-Butyl 4-(7-clo-6-(4-clophenyl)-2-metylquinazolin-4-yl)-2-xyanopiperazin-
1-cacboxylat (100mg, 0,194mmol) dugc hoa tan trong 20mL dung dich HCI/Et,O 20%.
Hbn hop duoc khudy & nhiét d§ trong phong trong thoi gian 30 phut va sau d6, cd trong
chan khong dé tao ra mudi dang rin (44mg, hiéu sudt 87%). Chét rin néu trén (44mg,
0,101mmol) duoc hoa tan trong 25mL DCM véi EtsN (51mg, 0,505mmol). Hon hop
duoc 1am lanh xubng nhiét d6 0°C va sau d6, dung dich chira hop chét acryloyl clorua
(10mg, 0,111mmol) trong diclometan (2mL) dugc bd sung vao hdn hop. Hon hop tao
ra dugce khudy & nhiét do 0°C trong thoi gian 40 phit. Chiét hdn hop bing etyl axetat.
L6p hitu co dugce rira bang NaHCO; bdo hoa va nuéce mubi, 1am khé bing Na>SO4 va
c6. Phan con lai dugc tinh ché bing phwong phép sic ky silic oxit (ete dau md/etyl axetat
=2:1) dé thu duoc san pham mong mudn (24mg, hiéu suit 52%) la chét rin mau tring.
'TH NMR (400 MHz, DMSO0-d6) é: 8,01 (d, J = 6,4 Hz, 2H), 7,63 (q, J = 8,4, 20,4 Hz,
4H), 6,90 (dd, J= 10,4, 16,4 Hz, 1H), 6,30 (m, 1H), 5,68 (s, 1H), 4,60 (m, 1H), 4,32 (m,
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2H), 3,57 (m, 2H), 2,59 (s, 3H), 3,36 (m, 1H). ESI-MS m/z: 453,3 [M + H]".

Vidu 17

Tbng hop hop chét 1-(4-(7-clo-6-(4-clophenyl)quinazolin-4-y1)-2-(2-
hydroxyetyl)piperazin-1-yl)prop-2-en-1-on (62)
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Hop chét 62 duoc diéu ché theo cac phuong thirc chung clia phuong phép A nhu md ta
dudi day:
Metyl 2-(3-oxopiperazin-2-yl)axetat

Bb sung etan-1,2-diamin (1,167g, 27,78mmol) vao dung dich chira hop chét
dimetyl maleat (4,0g, 27,78mmol) trong propan-2-ol (40mL) & nhiét do trong phong.
Hon hop tao ra duge khudy & nhiét dd 55°C trong thoi gian 16 gid va cb trong chan

khong. Phin con lai duge rira bang hdn hop clia etyl axetat/ete daumé = 1:1 dé thu duoc
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san phAm mong muén (2,8g, hiéu suit 59%) 1a chat rdn mau tring.
2-(Piperazin-2-yl)etanol

B& sung LiAIHs (2,01g, 52,9mmol) vao dung dich chira hop chit metyl 2-(3-
oxopiperazin-2-yl)axetat (1,82g, 10,58mmol) trong THF (150mL) & nhiét d6 0°C. Hon
hop tao ra dugc khudy & nhiét do hdi luu trong thoi gian 16 gid. Sau d6, hdn hop duoc
1am mét xudng nhiét d6 trong phong. Hon hop duge lam dimg bang 10H20.NaxSO4 va
dugc, rira bang etyl axetat. Phan dich loc dugc 1am khé bang NaxSOa4 va ¢o trong chan

khong dé thu duge san phdm mong mubn (674mg, hidu suit 49%) 1a dau mau vang.
2-(4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-2-yl)etanol

Hén hop cua 4,7-diclo-6-(4-clophenyl)quinazolin (150mg, 0,48mmol), 2-
(piperazin-2-yl)etanol (187mg, 1,44mmol), EtsN (0,33mL, 2,4mmol), trong 1,4-dioxan
(5mL) duoc khudy & nhiét do 80°C trong thdi gian 30 phat. Lam mét hdn hop xubng
nhiét do trong phong, 1am dimg bang dung dich NaHCOj; bio hoa va sau do, chiét bang
etyl axetat. L6p hitu co dugce rira bang nude mudi, 1am kho bang Na>SOs, loc va cd trong
chan khong. Phin con lai dugc tinh ché bang phwong phap sdc ky c6t nhanh trén silicagel
(metanol/dicloetan = 1:30) dé thu dugc san phdm mong mudn (121mg, hiéu sut 63%)

1a d4u khong mau. ESI-MS m/z: 403,3 [M + HJ".

1-(4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)-2-(2-hydroxyetyl)piperazin-1-yl)prop-2-

en-1-on

B6 sung DIEA (157mg, 1,22mmol) vao dung dich chtta hgp chét 2-(4-(7-clo-6-
(4-clophenyl)quinazolin-4-yl)piperazin-2-yl)etanol (123mg, 0,305mmol), axit acrylic
(24mg, 0,336mmol), BOP (270mg, 0,61mmol) trong DMF (5mL) & nhiét do - 30°C.
Hbn hop tao ra duge 1am 4m 1én nhiét d 0°C trong thoi gian 1 gid, 1am dung bang dung
dich NaHCOj3 bdo hoa, va sau do, chiét bang etyl axetat. Lép hitu co dugc rira bang
dung dich NaHCOs3 bdo hoa va nudc mubi, 1am kho bang Na>SO4 va ¢ trong chan
khong. Phin con lai duge tinh ché bing phuong phép Pre-HPLC dé thu duoc san phim
mong mudn (16mg, hidu suét 12%) 1a diu mau vang nhat. 'H NMR (400 MHz, DMSO-
d6) §: 8,64 (s, 1H), 8,01 (s, 1H), 7,99 (s, 1H), 7,64-7,57 (m, 4H), 6,89-6,78 (m, 1H),
6,17-6,13 (m, 1H), 5,72 (dd, J = 2,4, 10,4 Hz, 1H), 4,72-4,58 (m, 2H), 4,38-4,29 (m,
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4H), 4,06-3,99 (m, 1H), 3,67-3,60 (m, 2H), 1,79-1,68 (m, 2H). ESI-MS m/z: 457,4 [M
+HJ".

Viduy 18

Tbng hop hop chét 2-(1-acryloyl-4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-2-

yl)axetonitril (70)
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Hop chét 70 dugc diéu ché theo cac phuong thirc chung clia phuong phap A nhu mo ta
dudi day:

Dibenzyl 2-(2-hydroxyetyl)piperazin-1,4-dicacboxylat

B sung timg giot Cbz-Cl (5,5g, 32,3mmol) vao dung dich chtra hop chét 2-

-237-



24868

(piperazin-2-yl)etanol (2,0g, 15,4mmol) trong THF (48mL), H,O (32mL) va NaHCO3
bdo hoa (32mL) & nhiét dd 0°C. Hon hop dugc khudy & nhiét do 0°C trong thoi gian 2
gid va & nhiét d6 trong phong trong thoi gian 16 gid. Hon hop dugc pha lodng bang
nude mudi, duge chiét béng diclometan. L6p hitu co dugce rira béng nude mudi, 1am kho
bang Na>SO4 va ¢d. Phan con lai duoc tinh ché bang phuwong phap séc ky cot nhanh trén
silicagel (25%-50% etyl axetat/ete dAu mé) dé thu dugc san phdm mong mudn (1,454g,
hiéu sudt 23%) 12 diu khéng mau. ESI-MS m/z: 399,4 [M+H]".

Axit 2-(1,4-Bis((benzyloxy)cacbonyl)piperazin-2-yl)axetic

B& sung timg giot chit phan ung Jones (1,48mL, 3,88mmol, 2,6M) & nhiét do
0°C vao dung dich chtra hop chit dibenzyl 2-(2-hydroxyetyl)piperazin-1,4-dicacboxylat
(515mg, 1,294mmol) trong axeton (30mL), hdn hop duge khudy & nhiét d6 trong phong
trong thoi gian 1 gid. Hén hop duoc lam dimg bang i-PrOH (2mL) va duoc loc qua xelit.
Phan dich loc dugc chiét béng etyl axetat. Lop hitu co duge rira béng nude mubi, lam
kho bang NaySO4 va c6 dé thu duge san pham thd (545mg) 1a dau khong mau. ESI-MS
m/z:413,2 [M + HJ".

Dibenzyl 2-(2-amino-2-oxoetyl)piperazin-1,4-dicacboxylat

B& sung etyl cloformat (154mg, 1,415mmol) vao dung dich chtra hop chét axit
2-(1,4-bis((benzyloxy)cacbonyl)piperazin-2-yl)axetic (545mg, 1,323mmol) va Et;N
(535mg, 5,292mmol) trong THF (20mL) & nhiét d6 -10°C va duoc khudy & nhiét d6 nay
trong thoi gian 40 phut. Sau d6, hdn hop dugce bd sung NH3.H20 (1,984g, 15,87mmol)
& nhiét d6 -10°C va dugc khudy trong thoi gian 20 phit & nhiét d6 -10°C. Hon hop duge
phan chia thanh nudc va etyl axetat. Lép hitu co dugc rira bang nuée mudi, lam khod
bang Na»SO4 va ¢d. Phan con lai duoc tinh ché bang phuong phap sdc ky ¢t nhanh trén
silicagel (2% metanol/diclometan) dé thu duoc san phdm mong mudn (393mg, hidu suat

72%) 1a dau khong mau. ESI-MS m/z: 412,3[M+H]*.
2-(Piperazin-2-yl)axetamit

Hon hop ctia dibenzyl 2-(2-amino-2-oxoetyl)piperazin-1,4-dicacboxylat (385mg,
0,937mmol), Pd/C (10%, 40mg) va MeOH (30mL) dugc khudy & nhiét d6 40°C trong

thoi gian 2,5 gio trong diéu kién Hy (1atm). Hon hop duoc loc qua xelit va dugc co dé
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thu duoc san pham tho (188mg) 1a dau khong mau.
2-(4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-2-yl)axetamit

Hén hop ctia 4,7-diclo-6-(4-clophenyl)quinazolin (313mg, 1,315mmol), 2-
(piperazin-2-yl)axetamit (188mg, 1,315mmol), DIEA (848mg, 6,575mmol) va 1,4-
dioxan (30mL) & nhiét d6 100°C trong thoi gian 5 gio. Lam 4m hdn hop 1én dén nhiét
d6 trong phong va cb trong chan khéng. Phan con lai duoc tinh ché bing phuong phép
sic ky cot nhanh trén silicagel (5-20% metanol/diclometan) dé thu dugc san phdm mong

mudn (78mg, hiéu suit 14%) 1a chat rin mau nau. ESI-MS m/z: 417,3 [M+H]".
2-(1-Acryloyl-4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-2-yl)axetamit

B sung tirng giot dung dich chira hop chét acryloyl clorua (21mg, 0,225mmol)
trong diclometan (2mL) vao hdn hop cta 2-(4-(7-clo-6-(4-clophenyl)quinazolin-4-
yl)piperazin-2-yl)axetamit (78mg, 0,1875mmol), EtzN (76mg, 0,750mmol) va
diclometan (30mL) & nhiét d6 0°C. Hn hop tao ra dugc khudy & nhiét do 0°C trong thoi
gian 40 phat. H3n hop duoc lam dirg bang NaHCOs bdo hoa va dugce chiét bang etyl
axetat. L6p hitu co duoc rira bang nuéc mudi, 1am kho6 bang Na>SO4 va ¢6. Phan con lai
dugc tinh ché bang phuwong phap sic ky cot trén silicagel (2,5-4% metanol trong
diclometan) @& thu duoc san phAm mong mudn (32mg, hiéu suét 36%) 1a chit rin mau
tring. 'H NMR (400 MHz, DMSO-d6) &: 8,74 (s, 1H), 8,07 (s, 1H), 7,80 (s, 1H), 7,50-
7,42 (dd, J = 8,8, 14,4 Hz, 1H), 6,79-6,24 (m, 3H), 5,83 (m, 1H), 5,36-5,14 (m, 2H),
4,72-4,49 (m, 2H , 4,32 (m, 1H), 3,99-3,49 (m, 3H), 3,07-2,44 (m, 3H). ESI-MS m/z:
470,2 [M+H]".

2-(1-Acryloyl-4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-2-yl)axetonitril

B6 sung TFAA (46mg, 0,214mmol) vao dung dich chtra hgp chét 2-(1-acryloyl-
4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-2-yl)axetamit (25mg, 0,0533mmol)
va EtsN (27mg, 0,267mmol) trong DCM (10mL) & nhiét do 0°C, va hdn hop tao ra duoc
khudy & nhiét do trong phong trong thdi gian 20 phiit. Lam dimg hén hop phén (g bang
dung dich NaHCO3; bao hoa, va sau do, chiét bang diclometan. L6p hitu co duoc rira
bang dung dich NaHCOj3 bio hoa va nude mudi, 1am khé bang Na;SO4 va ¢ trong chan

khong. Phan con lai dugce tinh ché bang phwong phap sic ky cot nhanh trén silica gel
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(2,5% metanol trong diclometan) dé thu dugc san phim mong mudn (21mg, hiéu suét
87%) 1a chét rdn mau tring. "H NMR (400 MHz, DMSO-d6) 8: 8,67 (s, 1H), 8,06 (m,
2H), 7,70 (s, 4H), 6,88 (m, 1H), 6,20 (d, /= 10,0 Hz, 1H), 5,76 (s, 1H), 4,97 (m, 1H),

4,30 (m, 4H), 3,75 (m, 2H), 2,99 (m, 2H). ESI-MS m/z: 453,3 [M+H]".

Vidu 19

Téng hop hop chét 4-(4-acryloyl-3-xyanopiperazin-1-yl)-7-cloquinazolin-6-cacbonitril

(33)
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Hop chét 53 dugc diéu ché theo cac phuong thitc chung cia phuong phap B nhu md ta

dudi day:

1-tert-Butyl 2-metyl 4-(6-bromo-7-cloquinazolin-4-yl)piperazin-1,2-dicacboxylat

Hon hop cua 6-bromo-4,7-dicloquinazolin (300mg, 1,08mmol), tert-butyl metyl

piperazin-1,2-dicacboxylat (395mg, 1,62mmol), DIEA (836mg, 6,48mmol) trong 1.,4-
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dioxan (8mL) dugc khudy & nhiét do 80°C trong thoi gian 1 gid. Lam mat hdn hop
xudng nhiét do trong phong, lam dimg bang dung dich NaHCO; bao hoa va sau do, chiét
bing etyl axetat. Lp hiru co duge rira bang nude mudi, 1am khd bang NaxSO4, loc va
cd trong chin khong. Phin con lai duoc tinh ché bang phuwong phap sic ky ¢t nhanh
trén silicagel (etyl axetat/ete ddu mé = 1:5) dé thu dwoc san phim mong mubn (367mg,

hiéu sudt 70%) 1a chit rin mau tréng.
Axit 1-(tert-Butoxycacbonyl)-4-(6-bromo-7-cloquinazolin-4-yl)piperazin-2-cacboxylic

B& sung LiIOH.H20 (165mg, 4,12mmol) vao dung dich chira hop chét 1-tert-butyl
2-metyl 4-(6-bromo-7-cloquinazolin-4-yl)piperazin-1,2-dicacboxylat (100mg,
0,206mmol) trong THF (2mL), MeOH (2mL) va nuéc (2mL), va hdn hgp tao ra duoc
khudy & nhiét d6 trong phong trong thoi gian 1 gid. Hdn hop dugc rira bang 20% etyl
axetat/ete ddu mé. Lép nude duge axit hoa bang dung dich nuée HC1 (1N) dé hidu chinh
d6 pH ti 5 va duge chiét bang etyl axetat. Lam kh 16p hitu co bang MgS04, loc va cd

trong chén khong dé thu duoc san pham mong mudn (65mg, hidu suit 67%).
tert-Butyl 4-(6-bromo-7-cloquinazolin-4-yl)-2-cacbamoylpiperazin-1-cacboxylat

B6 sung etyl cloformat (83mg, 0,77mmol) vao hdn hop cua axit 1-(tert-
butoxycacbonyl)-4-(6-bromo-7-cloquinazolin-4-yl)piperazin-2-cacboxylic (65mg,
0,14mmol), EtsN (0,11mL, 0,77mmol) trong THF (4mL) va DMF (2mL) & nhiét do 0°C.
Hbn hop tao ra duwoc khudy & nhiét do 0°C trong thoi gian 1 gid va NH3.H20 (ImL,
15N) duge bd sung vao hdn hop. Sau d6, hdn hop dugc lam 4m 1én nhiét d6 trong phong
va dugce khudy thém 1 gio nita. Hon hop dugc lam ding bang dung dich NaHCO; bao
hoa va sau d6, chiét bing etyl axetat. Lop hitu co duge rira bang nudc mubi, lam kho
bang Na»SO4, loc va ¢ trong chan khong dé thu duoc san phim thd (77mg) 1a chét rin
mau vang. ESI-MS m/z: 471,4 [M + H]".

tert-Butyl2-cacbamoyl-4-(7-clo-6-xyanoquinazolin-4-yl)piperazin-1-cacboxylat

Hon hop cua tert-butyl 4-(6-bromo-7-cloquinazolin-4-yl)-2-
cacbamoylpiperazin-1-cacboxylat  (200mg, 0,43mmol), PdClx(dppf) (31mg,
0,043mmol), Zn(CN), (80mg, 0,68mmol) va DMF(20mL) dugc khudy & nhiét do hdi

luu trong thoi gian 5 gi. Lam mét hdn hop xudng nhiét d6 trong phong, va phan chia
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thanh etyl axetat va nuéc. Lép hitu co dugc rira bing nude mudi, 1am kho bang Na,SOq4
va cb. Phén con lai duoc tinh ché bing phuwong phap sic ky cot nhanh trén silicagel (1-
2% metanol/diclometan) dé thu dugc san phdm mong mudn (140mg, hiéu suit 79%) la

chét rdn. ESI-MS m/z: 417,3 [M + H]*.
4-(7-clo-6-xyanoquinazolin-4-yl)piperazin-2-cacboxamit

B4 sung TFA (2mL) vao dung dich chita hop chét tert-butyl2-cacbamoyl-4-(7-
clo-6-xyanoquinazolin-4-yl)piperazin-1-cacboxylat ~ (140mg, 0,34mmol) trong
diclometan (20mL) & nhiét d6 trong phong. Hon hop tao ra duge khudy & nhiét do trong
phong trong thoi gian 2 gid. Hdn hop duge ¢ trong chan khong dé thu duge san phim
th6 (100mg), san phdm nay duge st dung truc tiép trong budc tiép theo khong can tinh

ché thém.
1-Acryloyl-4-(7-clo-6-xyanoquinazolin-4-yl)piperazin-2-cacboxamit

B6 sung acryloyl clorua (35mg, 0,384mmol) vao hdn hop cua 4-(7-clo-6-
xyanoquinazolin-4-yl)piperazin-2-cacboxamit (100mg, 0,32mmol), EtN (96mg,
0,96mmol) trong diclometan (10mL) & nhiét 4o 0°C. Hn hop tao ra duge khqu O nhiét
do trong phong trong thoi gian 0,5 gio, dugc rét vao trong nude va sau do, chiét bang
diclometan. L6p hitu co duoc rira bing nuéc mudi, lam khod bang Na,SO4 va cd. Phan
con lai dwge tinh ché bing phwong phap sic ky cbt nhanh trén silicagel (1-2%
metanol/diclometan) dé thu dugc san phAm mong muén (50mg, hiéu suit 43%) 1a chét

rén. ESI-MS m/z: 371,3 [M + HJ".
4-(4-Acryloyl-3-xyanopiperazin-1-yl)-7-cloquinazolin-6-cacbonitril

B4 sung trifloaxetic anhydrit (117,6mg, 0,56mmol) vao hdn hgp ctia 1-acryloyl-
4-(7-clo-6-xyanoquinazolin-4-yl)piperazin-2-cacboxamit (50mg, 0,14mmol) va Et;N
(82mg, 0,81mmol) trong DCM (10mL) & nhiét d trong phong. Hdn hgp tao ra dugc
khudy & nhiét d6 trong phong trong thoi gian 0,5 gid va dugc rot vao trong nude va sau
d6, chiét bang diclometan. L6p hitu co dwoc rira bing nude mudi, 1am kho bang Na,SO4
va co. Phin con lai dugc tinh ché bang phuong phép sic ky cot nhanh trén silicagel (1-
3% metanol/diclometan) d& thu dwoc san phdm mong muén (15mg, hi¢u suit 32%). 'H

NMR (400 MHz, DMSO-d6) §: 8,79 (s, 1H), 8,77 (s, 1H), 8,16 (s, 1H), 6,92-6,85 (m,
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1H), 6,32-6,28 (m, 1H), 5,91-5,88 (m, 1H), 5,68 (s, 1H), 4,73-4,70 (d, J = 14 Hz, 1H),
4,46-4,43 (d, J= 13,2 Hz, 1H), 4,25-4,22 (d, J= 12,8 Hz, 1H), 3,82-3,74 (m, 2H), 3,59-
3,56 (m. 1H). ESI-MS m/z: 353,2 [M + HJ".

Vidu 20

Téng hop hop chét 1-acryloyl-4-(7-clo-6-xyclopropylquinazolin-4-yl)piperazin-2-
cacbonitril (55)
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Hop chét 55 dugc didu ché theo cac phuong thirc chung ciia phuong phap B nhu mo ta

dudi day:
tert-Butyl 2-cacbamoyl-4-(7-clo-6-xyclopropylquinazolin-4-yl)piperazin-1-cacboxylat

Hén hop cla tert-butyl 4-(6-bromo-7-cloquinazolin-4-yl)-2-
cacbamoylpiperazin-1-cacboxylat (200mg, 0,414mmol), axit xyclopropylboronic
(44mg, 0,51mmol), K3PO4,3H,0 (270mg, 1,272mmol), Pd(OAc): (18mg, 0,08mmol)
va trixyclohexyl phosphine (22mg, 0,08mmol) trong toluen (10mL) va nuéc (ImL)
dugc khudy & nhiét do hdi luu trong diéu kién argon trong thoi gian 16 gid. Dung moi

duoc loai bo, va phan con lai duge tinh ché bing phuong phap sic ky cot nhanh trén
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silicagel (diclometan/metanol = 50:1) dé thu duoc san phdm mong muébn (100mg, hiéu

suit 56%) 1a chét rén. ESI-MS m/z : 432.4 [M + HJ".
Acryloyl-4-(7-clo-6-xyclopropylquinazolin-4-yl)piperazin-2-cacboxamit

Hop chéit néu & phan d& muc duoc didu ché tir hop chét tert-butyl 2-cacbamoyl-
4-(7-clo-6-xyclopropylquinazolin-4-yl)piperazin-1-cacboxylat trong 2 budc theo
phuong thirc mo ta trong Vidu 1.

Acryloyl-4-(7-clo-6-xyclopropylquinazolin-4-yl)piperazin-2-cacboxamit

B& sung TFAA (18mg, 0,088mmol) vao dung dich chira hop chét 1- acryloyl-4-
(7-clo-6-xyclopropylquinazolin-4-yl)piperazin-2-cacboxamit (17mg, 0,044mmol) va
EtsN (18mg, 0,176mmol) trong DCM (5mL) & nhiét do 0°C, va hén hop tao ra dugc
khudy & nhiét do trong phong trong thoi gian 1 gid. Lam dirng hén hop phan ting bang
dung dich NaHCOs3 béo hoa, va sau do, chiét béng diclometan. L6p hitu co dugc rira
bang dung dich NaHCOj3 bio hoa va nuéc mubi, 1am khé bang Na;SO4 va cb trong chan
khong. Phin con lai duoc tinh ché bing phuong phap sic ky cdt nhanh trén silica gel
(diclometan/metanol = 50:1) d& thu dwoc san phdm mong mudn (10mg, hiéu sut 62%)
1a chit rin. '"H NMR (400 MHz, CDCI3) &: 8,8 (s, 1H), 8,0 (s, 1H), 7,7 (s, 1H), 6,6 (dd,
J=10,0, 16,4 Hz, 1H), 6,5 (d, J= 16,4 Hz, 1H), 6,0 (dd, J= 2,0, 10,4 Hz, 1H), 6,0-5,9
(m, 1H), 4,4 (dd, J=2, 13,2 Hz, 1H), 4,3-4,1 (m, 2H), 3,9-3,8 (m, 1H), 3,3-3,1 (m, 2H),
2,4-2.3 (m, 1H), 1,2-1,1 (m, 2H), 1,0-0,9 (m, 2H). ESI-MS m/z : 368,3 [M + H]".

Vidu 21

Téng hop hop chét (S)-1-acryloyl-4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-2-
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cacboxamit (54)
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Hop chét 54 dwoc diéu ché theo cac phuong thirc chung ctia phuong phép A nhu md ta

dudi day:

(S)-Metyl piperazin-2-cacboxylat hydroclorua

Hon hop cta (S)-tert-butyl metyl piperazin-1,3-dicacboxylat (366mg, 1,5mmol)

va HCl trong MeOH (20mL, 2,9 M) dugc khudy & nhiét do trong phong trong thdi gian

1 gid. Hon hop duoc cd trong chan khdng dé tao ra san pham thd (270mg) 1a chét rin

mau vang, chét rin ny duoc sir dung truc tiép trong budce tiép theo khong can tinh ché

thém.

(S)-1-tert-Butyl ~ 2-metyl  4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-1,2-
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dicacboxylat

Hon hop ciia hop chét thd thu dugc & trén (S)-metyl piperazin-2-cacboxylat
hydroclorua, 4,7-diclo-6-(4-clophenyl)quinazolin (310mg, Immol), DIEA (1,29g,
10mmol) va 1,4-dioxan (20mL) dugc khudy trong thdi gian 1 gid' & nhiét do 80°C. Sau
d6, hdn hop duoc 1am mat xudng nhiét do trong phong va di-tert butyl dicacbonat
(327mg, 1,5mmol) dugc bd sung viao hdn hop. Hon hop duge khudy trong thoi gian 16
gid va lam dimg bang dung dich NaHCO; bdo hoa va sau do, chiét bang etyl axetat. Lop
hiru co dugc rira bang nude mubi, 1am kho bing Na,SOq, loc va ¢d trong chan khong.
Phan con lai duoc tinh ché bing phuong phap sic ky cot nhanh trén silicagel
(metanol/dicloetan = 1:50) dé thu duoc san phdm mong mubn (300mg, hidu suit 58%,
2 budce) as a solid oil. ESI-MS m/z: 517,5 [M + H]".

Axit (S)-1-(tert-Butoxycacbonyl)-4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-2-

cacboxylic

B6 sung LiOH.H>0 (49mg, 1,16mmol) vao dung dich chira hop chit (S)-1-tert-
butyl 2-metyl 4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-1,2-dicacboxylat
(300mg, 0,58mmol) trong hdn hop ctia tetrahydrofuran va nude theo ty 1¢ 1:1 (20mL) &
nhiét d6 trong phong, va hdn hop tao ra dugc khudy trong thoi gian 1 gior va sau do,
duogc axit hoa bang dung dich nuéec HCI (1N) dé hiéu chinh d6 pH t&i 3-5. Chiét hdn
hop bing etyl axetat. Lép hiru co két hop duoc rira bang nuée mudi, lam kho bing
Na»SO4 khan, loc va ¢ trong chan khong dé thu dugc san pham thd (230mg), san phdm

nay dugc st dung truc tiép trong budc tiép theo khong cin tinh ché thém.

(S)-tert-Butyl 2-cacbamoyl-4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-1-

cacboxylat

B6 sung etyl cloformat (148mg, 1,37mmol) vao hdn hop cua axit (S)-1-(tert-
butoxycacbonyl)-4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-2-cacboxylic
(230mg, 0,46mmol), Et:N (139 mmg, 1,37mmol) trong THF (5mL) & nhiét d6 0°C. Hon
hop tao ra duoc khudy & nhiét d6 0°C trong thdi gian 1 gio, sau d6 amoni hydroxit (1mL,
15N) duoc bd sung vao hdn hop va tiép tuc khudy trong thoi gian 1 gid nita & nhiét do
trong phong. Chiét hdn hop bang etyl axetat dwgc lam kho bang Na»SOs4 khan, loc va ¢d
trong chan khong. Phén con lai dwoc tinh ché bang phuong phép sic ky cot nhanh trén
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silicagel (diclometan/metanol = 50:1) dé thu dugc san pham mong muébn (150mg, hiéu
sudt 65%) 1a chét rin. ESI-MS m/z: 502,4 [M+H]*.
(S)-1-Acryloyl-4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-2-cacboxamit

Hop chét néu & phdn dé muc duoc didu ché tir (S)-tert-butyl 2-cacbamoyl-4-(7-
clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-1-cacboxylatin 2 budc theo phuong thire
md ta trong Vi du 1. 'H NMR (400 MHz, DMSO-d6) : 8,7 (s, 1H), 8,3 (d, J = 8,0
Hz, 1H), 8,0 (s, 1H), 7,8-7,5 (m, 5H), 7,4-7,2 (m, 1H), 6,9-6,6 (m, 1H), 6,2 (d, J= 2,4,
17,6 Hz, 1H), 5,8-5,7 (m, 1H), 5,0-4,8 (m, 1H), 4,7 (d, J = 13,2 Hz, 1H), 4,2-4,0 (m,
2H), 3,9-3,8 (m, 1H), 3,7-3,5 (m, 1H), 3,5-3,4 (m, 1H). ESI-MS m/z: 456,3 [M+H]".

Vidu 22

Téng hop hop chét (S)-1-acryloyl-4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-2-
cacbonitril (59)

(CF5C0),0, EtzN

DCM

Hop chét 59 dugc didu ché theo cac phuong thirc chung cia phuong phdp A nhu mo ta
dudi day:
(S)-1-Acryloyl-4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-2-cacbonitril

B6 sung trifloaxetic anhydrit (21mg, 0,1mmol) vao dung dich chira hop chét (S)-
1-acryloyl-4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-2-cacboxamit  (23mg,
0,05mmol) va EtsN (20mg, 0,2mmol) trong DCM (5SmL) & nhiét d§ 0°C, va hdn hop tao
ra duoc khudy & nhiét d trong phong trong thoi gian 1 gid. Lam dimg hdn hop phan
ng bang dung dich NaHCO3 bdo hoa, va sau do, chiét bang diclometan. Lép hitu co

duogc rira bang dung dich NaHCO3 béo hoa va nudce mudi, 1am kho bing NaxSO4 va cd
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trong chan khong. Phan con lai dugc tinh ché bing phuong phap sic ky ¢t nhanh trén
silicagel (diclometan/metanol = 50:1) dé thu dwoc san phdm mong muédn (15mg, hiéu
suat 68%) 14 chit ran. '"H NMR (400 MHz, DMSO-d6) &: 8,7 (s, 1H), 8,1 (s, 1H), 8,0 (s,
1H), 7,5 (m, 4H), 6,8 (dd, J= 10,4, 16,4 Hz, 1H), 6,3 (dd, J=2,0, 17,2 Hz, 1H), 5,8 (dd,
J=2,0, 10,8 Hz, 1H), 5,7 (m, 1H), 4,6 (d, J = 14,0 Hz, 3H), 4,3 (m, 2H), 3,6 (m, 2H).
ESI-MS m/z: 438,3 [M+H]".

Vi du 23
Téng  hop  hop  chit  (S)-1-(4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)-2-
(hydroxymetyl)piperazin-1-yl)prop-2-en-1-on (63)

Boc N

N .CO,Me [:I OH
[ j cl "
Cl O N CaClz, NaBH4, EtOH O
BN

0 [j OH
HCI/MeOH HOJ\/ cl N
BOP, DIEA, DMF O SN
J
cl N

Hop chit 63 dugc diéu ché theo cac phuong thirc chung ctia phuong phép A nhu md ta

dudi day:
(S)-tert-Butyl 4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)-2-(hydroxymetyl)-piperazin-1-
cacboxylat

Bd sung CaCl; (215mg, 1,933mmol) va NaBH4 (74mg, 1,933mmol) & nhiét do
0°C vao dung dich cha hop chit (S)-l-tert-butyl 2-metyl 4-(7-clo-6-(4-
clophenyl)quinazolin-4-yl)piperazin-1,2-dicacboxylat (200mg, 0,387mmol) trong
EtOH (10mL). Hon hop dugc khudy ¢ nhiét do trong phong trong thoi gian 16 gio. Hon

hop dugc loc, va duge rira béng etylanol. Hon hop dugc co trong chan khong, va phﬁn
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con lai duoc tinh ché bing phuwong phip sic ky cot nhanh trén silicagel
(diclometan/metanol = 50:1) dé thu duogc san phdm mong mudn (80mg, hiéu suit 42%)

12 chét rin. ESI-MS m/z: 489,4 [M+H]".

1-((S)-4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)-2-(hydroxymetyl)piperazin- 1-yl)prop-

2-en-1-on

Hop chét néu & phan dé muc dugc didu ché tir (S)-tert-butyl 4-(7-clo-6-(4-
clophenyl)quinazolin-4-yl)-2-(hydroxymetyl)piperazin-1-cacboxylat trong 2 budc theo
phuong thirc mo ta trong Vi du 13. "H NMR (400 MHz, DMSO-d6) &: 8,7 (s, 1H), 8,3-
8.1 (m, 1H), 8,0 (s, 1H), 7,7-7,5 (m, 4H ), 6,8 (dd, J= 10,4, 16,4 Hz, 1H), 6,1 (d, /=16
Hz, 1H), 5,8 (dd, J = 2, 10,4 Hz, 1H), 5,1-4,9 (m, 1H), 4,3-4,1 (m, 4H), 4,2 (m, 2H),
3,7-3,5 (m, 4H). ESI-MS m/z: 443,3 [M+H]".

Viduy 24

Téng hop hop chit 1-(4-(6-clo-7-phenylquinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on
(67)
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Hop chat 67 dugc diéu ché theo cac phuong thirc chung ctia phuong phép B nhu mo ta
dudi day:
7-Bromo-6-cloquinazolin-4-ol

B6 sung formamidin axetat (620mg, 6mmol) vao dung dich chira hop chét axit
2-amino-4-bromo-5-clobenzoic (500mg, 2mmol) trong EtOH (20mL) & nhiét do trong
phong. Hon hop dwoc hdi luu trong thoi gian 16 gid. Hon hop duge cb trong chan khong,
va phén con lai duoc rira béng dung dich nu6c NaHCOj3 bdo hoa, va hdn hop cuta etyl
axetat/ete ddu moé = 1:2. Chét ran duoc 1am kho trong chan khong dé tao ra san phim
(520mg, hiéu suit 100%), san phdm nay duoc sir dung truc tiép trong budc tiép theo
khéng can tinh ché thém. ESI-MS m/z: 259,0 [M+H]".

7-Bromo-4,6-dicloquinazolin

B6 sung mot giot DMF vao dung dich chtra hop chét 7-bromo-6-cloquinazolin-
4-ol (520mg, 2mmol) trong thionyl clorua (15mL). Hdn hop duge hdi luu trong thoi
gian 16 gio. Hén hop duge cb trong chan khong, phan con lai dugc sir dung truc tiép

trong budc tiép theo khong can tinh ché thém .
1-(4-(6-clo-7-phenylquinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on

Hop chit néu & phdn d& muc dugc diéu ché tir hop chit 7-bromo-4,6-
dicloquinazolin trong 4 budc theo phwong thirc md ta trong Vi du 2. '"H NMR (400 MHz,
DMSO) o: 8,7 (s, 1H), 8,2 (s, 1H), 7,8 (s, 1H), 7,6-7,4 (m, 5H), 6,85 (dd, J= 10,8, 16,8
Hz, 1H), 6,2 (d, J = 16,8 Hz, 1H), 5,75 (d, J = 10 Hz, 1H), 3,9-3,7 (m, 8H). ESI-MS
m/z:379,3 [M + HJ".

Vidu 25

Téng hop hop chét 1-(4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)-2-
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((dimetylamino)metyl)piperazin-1-yl)prop-2-en-1-on (60)
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Hop chit 60 dugc diéu ché theo cac phuong thirc chung ciia phwrong phap A nhu mé ta

dudi day:
di-tert-Butyl 2-(dimetylcacbamoyl)piperazin-1,4-dicacboxylat

Bd sung EtN (4,6g, 45,39mmol) vao hdn hop cia axit 1,4-bis(tert-
butoxycacbonyl)piperazin-2-cacboxylic (5g, 15,13mmol), dimetylamin hydroclorua
(1,3g, 15,13mmol), EDCI (4,3g, 22,7mmol), HOBt (3,1g, 22,7mmol) va DMF (100mL)
& nhiét do 0°C. Sau d6, hdn hop duoc lam 4m 1én nhiét d6 trong phong va tiép tuc khudy
trong thoi gian 2 gio. Hon hop phan ting dugc rét vao trong nuée, dugce chiét bang etyl
axetat, 16p hitu co két hop dugc rira béng NaHCO3 dung dich, nudc mubi va duoc lam
kho béng NaySO4 va cd. Phan con lai dugc rira béng ete ddu mé dé thu duoc san phém
mong mudn (3,64g, hiéu suit 67%).

N,N-Dimetylpiperazin-2-cacboxamit dihydroclorua

Hbn hop cta hop chit di-tert-butyl 2-(dimetylcacbamoyl)piperazin-1,4-
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dicacboxylat thd thu dugc ¢ trén, HCI trong MeOH (50mL, 2,9 M) duoc khqu O nhiét
do trong phong trong thoi gian 1 gid, 1am bay hoi dung mdi dé thu dugc san phdm thod
(2,4g).

N,N-Dimetyl-1-(piperazin-2-yl)metanamin

Bb sung tir tr LiAlHs (1,6g, 41,73mmol) vao hdn hop ciia hop chit N,N-
dimetylpiperazin-2-cacboxamit dihydroclorua thd thu dugc & trén (2,4g, 10,43mmol) va
THF (50mL) & nhiét do -40°C. Hdn hop dugc gia nhiét t6i nhiét do hdi luu trong thoi
gian 3 gio va dugc 1lam mat xudng nhiét do trong phong. Hon hop dugc lam dirng bang
10H20.Na;SO4 va dugce loc, rira bang etyl axetat. Phan dich loc dugc lam kho bang
NazSO4 va ¢6 trong chan khéng dé thu dugc san phim mong mudn (693mg, hidu suét

47%).
1-(4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-2-yl)-N,N-dimetylmetanamin

Hén hop cia N,N-dimetyl-1-(piperazin-2-yl)metanamin (200mg, 0,68mmol),
4,7-diclo-6-(4-clophenyl)quinazolin (111mg, 0,77mmol), DIEA (397mg, 3,08mmol) va
dioxan (10mL) duoc khudy & nhiét d6 80°C trong thoi gian 30 phut. Lam mét hdn hop
xudng nhiét d6 trong phong, 1am ding bang dung dich NaHCO; bio hoa va sau do, chiét
bang etyl axetat. L6p hitu co dugc rira bang nude mubi, 1am kho bang Na;SO4, loc va
cd trong chan khong. Phan con lai duge tinh ché bang phwong phép sic ky cot nhanh
trén silicagel (metanol/ dicloetan = 1 : 20) dé thu dugc san phdm mong muébn (78mg,

hiéu suét 30%). ESI-MS m/z: 416,3 [M+H]",

1-(4-(7-clo-6-(4-clophenyl)quinazolin-4-y1)-2-((dimetylamino)metyl)piperazin-1-
yl)prop-2-en-1-on

B6 sung acryloyl clorua (20mg, 0,22mmol) vao hdn hop cua 1-(4-(7-clo-6-(4-
clophenyl)quinazolin-4-yl)piperazin-2-y1)-N,N-dimetylmetanamin (78mg, 0,19mmol),
Et;N (58mg, 0,57mmol) va diclometan (15mL) ¢ nhiét d 0°C. Phan tng dugc khudy &
nhiét do trong phong trong thoi gian 30 phut va lam dirng bang nudc, duge chiét bing
diclometan. Lép hitu co duge rira b;"mg nude va nude mudi, natri sulfat khan, loc va co
trong chan khong. Phén con lai dugc tinh ché bing phuong phép sic ky cot nhanh trén

silicagel (diclometan/metanol = 30:1) @8 thu duge san phdm mong mudn (32mg, hiéu
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sudt 36%). 'H NMR (400 MHz, DMSO-d6) &: 8,70 (s, 1H), 8,57-8,56 (bs, 1H), 8,03 (s,
1H), 7,61-7,53 (m, 4H), 6,83-6,80 (m, 1H), 6,17-6,13(m, 1H), 5,75-5,72(m, 1H), 4,76-
4,74(m, 0,5 H) ,4,70-4,57 (m, 1H), 4,36-3,29 (m, 2H), 4,11-4,08 (m, 0,5H), 3,46 (m,
1H), 3,27-3,11 (m, 2H), 2,93-2,84 (m, 1H), 1,99-1,94 (m, 1H), 1,87 (s, 6H). ESI-MS
m/z: 470,4 [M+H]",

Vidy 26

Tbng hop hop chét 1-acryloyl-4-(6-cloisoquinolin- 1-yl)piperazin-2-cacbonitril (61)
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Hop chét 61 duoc diéu ché theo cac phuong thirc chung ctia phuong phap D nhu md ta
dudi day:

6-cloisoquinolin 2-oxit

B6 sung axit 3-clobenzoperoxoic (1,57g, 9,2mmol) vao dung dich duge khudy

chtra 6-cloisoquinolin (1,0g, 6,1mmol) trong diclometan (20mL) & nhiét d0 trong phong.
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Hbn hop phan ung dugc khudy & nhiét do trong phong trong thoi gian 2 gio. Chét két
tia duoc loc ra va duoc rira b?mg diclometan, phén dich loc dugc ria hai 1an béng
NaHCO; dung dich. Lép hitu co duge 1am khé bing Na,SO4 va ¢d trong chan khong dé
thu dugc san phdm mong mudn (1,05g, hiéu suit 96%) 1a chit rin mau tring. ESI-MS

m/z: 180,2 [M + HJ".
1,6-Dicloisoquinolin

Hoén hop cua 6-cloisoquinolin 2-oxit (1,0g, 5,58mmol) va POCl; (10mL) dugc
gia nhiét t&i nhiét 6 hdi luu trong thoi gian 4 gio. Sau khi 1am mat xudng nhiét do trong
phong, hdn hop phan ting dugc rét vao trong nude d4, va duoc chiét bang diclometan.
Lam kho 16p hitu co bing Na»SO4 khan, loc va ¢d trong chan khéng dé thu duoc san
phim thd mong mubn, san phim nay duge sir dung trong budc tiép theo khong cin tinh

ché thém.
4-(6-cloisoquinolin-1-yl)piperazin-2-cacboxamit

Bb sung piperazin-2-cacboxamit (425,6mg, 2,56mmol) va K»>COs (1,05g,
7,68mmol) vao dung dich duoc khudy chtra hop chat 1,6-dicloisoquinolin (500mg,
2,56mmol) trong DMSO (5mL) & nhiét do trong phong. Hon hop phan tng dugc gia
nhiét & nhiét do 80°C trong thoi gian 5 gio. Hdn hop phan ting duoc pha lodng bang etyl
axetat va duoc rira bang nudc mudi. Lam khé 16p hitu co bang NaSO4 khan, loc va co
trong chan khong. Phin con lai dugc tinh ché bang phuong phap séc ky c6t nhanh trén
silicagel (etyl axetat/ete ddu mé = 1:5) dé thu dwoc san phim mong mudn (80mg, hiéu

suit 12%). ESI-MS m/z: 291[M + H]".
Acryloyl-4-(6-cloisoquinolin-1-yl)piperazin-2-cacboxamit

B6 sung timg giot acryloyl clorua (15,6mg, 0,172mmol) trong diclometan (1mL)
vao hdn hop ctia 4-(6-cloisoquinolin-1-yl)piperazin-2-cacboxamit (50mg, 0,172mmol),
trietylamin (52,1mg, 0,51mmol) trong diclometan (20mL). Hon hop phan tng dugc
khudy & nhiét d6 trong phong trong thoi gian 30 phit, dugc rét vao trong nudc, va dugce
chiét bang diclometan. Lép hitu co duge rira bing nude va nude mubi, lam kho bing
Na2SO4 va ¢d trong chan khong. Phan con lai dugc tinh ché bang phuong phap sic ky

cOt nhanh trén silicagel (diclometan/metanol = 100:1) dé thu duoc san phAm mong mudn
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(45mg, hiéu suat 76,3%). ESI-MS m/z: 345 [M+H]*.
Acryloyl-4-(6-cloisoquinolin-1-yl)piperazin-2-cacbonitril

B sung trifloaxetic anhydrit (50mg, 0,233mmol) vao hdn hop cta 1-acryloyl-4-
(6-cloisoquinolin-1-yl)piperazin-2-cacboxamit  (40mg, 0,116mmol), trietylamin
(46,8mg, 0,46mmol) trong DCM (5mL) & nhiét do 0°C. Hon hop phan ting duoc lam
4m Ién nhiét do trong phong trong thoi gian 1 gid, dwgc rot vao trong nuée va duge chiét
bang diclometan. Lép hitu co dugc rira bang nude va nuéc mudi, lam kho bing NarSOq
va ¢6 trong chan khong. Phan con lai dugc tinh ché bang phuong phap sic ky cot nhanh
trén silicagel (diclometan/metanol = 100:1) dé thu duoc san phim mong mudn (20mg,
hiéu suat 53%). 'H NMR (400 MHz, DMSO-d6) &: 8,25 (m, 1H), 8,22 (m, 1H), 8,11 (s,
1H), 7,71 (m, 1H), 7,52 (m, 1H), 6,96 (dd, J= 10,5, 16,9 Hz, 1H), 6,32 (dd, J= 1,7, 16,7
Hz, 1H), 5,90 (dd, J= 1,7, 16,7 Hz, 1H), 5,79 (m, 1H), 4,34 (m, 1H), 3,99 (m, 1H), 3,79
(m, 1H), 3,66 (m, 1H), 3,16 (m, 1H), 2,97 (m, 1H). ESI-MS m/z: 327 [M+H]".

Vi du 27

Téng hop hop chét (E)-4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)-1-(4-
(dimetylamino)but-2-enoyl)piperazin-2-cacbonitril (66)

H
N_ _CONH, H 9
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Hop chét 66 dugc didu ché theo cac phwong thirc chung clia phuong phap A nhu mo ta
dudi day:
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4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)piperazin-2-cacboxamit

Hén hop cla 4,7-diclo-6-(4-clophenyl)quinazolin  (769mg, 2,48mmol),
piperazin-2-cacboxamit dihydroclorua (498mg, 2,48mmol), DIPEA (3,2g, 24,8mmol)
va 1,4-dioxan (20mL) duoc khudy & nhiét d6 80°C trong thoi gian 16 gio. Lam mat hdn
hop xudng nhiét do trong phong, 1am dimg bang dung dich NaHCO; bdo hoa va sau do,
chiét bang etyl axetat. Lép hitu co duoc rira bing nude mudi, 1am kho bang NaxSO4, loc
va ¢6 trong chan khéng. Phan con lai dugc tinh ché bang phuong phép sic ky cot nhanh
trén silicagel (metanol/dicloetan = 1:20) dé thu duoc san pham mong mudn (486mg,

hiéu suét 48,7%).

(E)-4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)-1-(4-(dimetylamino)but-2-

enoyl)piperazin-2-cacboxamit

B6 sung DIEA (108,6mg, 0,78mmol) vao hdén hop cua 4-(7-clo-6-(4-
clophenyl)quinazolin-4-yl)piperazin-2-cacboxamit ~ (100mg,  0,26mmol), BOP
(256,6mg, 0,58mmol), axit (E)-4-(dimetylamino)but-2-enoic (48mg, 0,58mmol) trong
diclometan (10mL) & nhiét d6 trong phong. Hon hop duoc khudy trong thoi gian 30
phut, chiét bang etyl axetat. Lép hitu co duoc rira bang nudc mudi, 1am khod bing
NazSO04, loc va ¢d trong chan khéng. Phan con lai duoc tinh ché bang phwong phap sic
ky ¢t nhanh trén silicagel (metanol/dicloetan = 1:10) dé thu dugc san phdm mong muén

(50mg, hiéu suét 39%). ESI-MS m/z: 513,3 [M+H]*

(E)-4-(7-clo-6-(4-clophenyl)quinazolin-4-yl)-1-(4-(dimetylamino)but-2-

enoyl)piperazin-2-cacbonitril

B4 sung TFAA (51mg, 0,20mmol) vao dung dich chita hop chit (E)-4-(7-clo-6-
(4-clophenyl)quinazolin-4-yl)-1-(4-(dimetylamino)but-2-enoyl)piperazin-2-
cacboxamit (50mg, 0,10mmol) va EtsN (0,05mL, 0,40mmol) trong DCM (10mL) &
nhiét do 0°C, va hdn hop tao ra duoc khudy ¢ nhiét d6 trong phong trong thoi gian 1
gir. Lam dirng hén hop phan tmg bing dung dich NaHCO3 bdo hoa, va sau do, chiét
bang diclometan. Lép hitu co dugc rira bang dung dich NaHCO3 bdo hoa va nuréc mudi,
lam kho bang Na»SO4 va 6 trong chan khong. Phan con lai duoc tinh ché bang phuong
phap sic ky cot nhanh trén silicagel (diclometan/metanol = 20:1) dé thu duoc san pham
mong mudn (14mg, hiéu suit 29%) 14 chét rin. 'H NMR (400 MHz, DMSO-d6) &: 8,76
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(s, 1H), 8,08 (d, J= 16 Hz, 2H), 7,61 (dd, J= 8, 24 Hz, 4H), 6,78-6,72 (m, 2H), 5,67 (s,
1H), 4,62 (d, J= 14,4 Hz, 1H), 4,36-4,26 (m, 2H), 3,63 (d, J = 12,4 Hz, 1H), 3,21 (s,
2H), 3,03 (d, J= 6,4 Hz, 2H), 2,26 (s, 1H). ESI-MS m/z: 495,4 [M+H]".

Vidu 28

Téng hop hop chit 1-(4-(7-(2-flophenyl)-6-hydroxyquinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on
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Vi du 28 12 vi du diéu ché minh hoa theo phuong phap tbng hop chung B.
1-Bromo-2-flo-4-metyl-5-nitrobenzen

Bé sung HNO; (9mL) vao trong dung dich chira hop chat 1-bromo-2-flo-4-
metylbenzen (5,35g, 28,30mmol) trong H>SO4 (25mL) trong khi hdn hop duoc duy tri
& nhiét @ -20°C va hdn hop tao ra duge khudy & nhiét 6 0°C trong thoi gian 10 pht.
Hon hop duoc rét vao trong nude da va duge chiét bing etyl axetat. Lép hitu co dugc
rira bing dung dich nuéc NaHCO3 bdo hoa va nude mubi, 1am kho bang Na,SO4 va cd
trong chan khong dé tao ra san pham 1a chét rin mau vang (5,3g, hiéu suit 80%).
1-Bromo-2-metoxy-4-metyl-5-nitrobenzen

B6 sung Na (351mg, 15,28mmol) vao trong CH;OH (20mL) va hdn hop tao ra
dugc khudy & nhiét do 0°C trong thoi gian 30 phut. 1-Bromo-2-flo-4-metyl-5-
nitrobenzen (3,25¢g, 13,89mmol) dugc bd sung vao hdn hop va sau do, khqu 0 nhiét do
30°C trong thoi gian 2 gio. Dung moi duoc loai bo va phan con lai duoc hoa tan trong

H,0, chiét bang etyl axetat. Lép hitu co dugce rira bing nudc mudi, lam kho bang Na>SOs4
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va cb trong chan khong. Phan con lai dugc tinh ché bang phuwong phép sic ky cot trén
silicagel (etyl axetat/ete ddu mé = 1:50) dé tao ra san phdm 1 chat rén mau trang (3,0g,

hiéu suit 87,8%).
4-Bromo-5-metoxy-2-nitrobenzaldehyt

Hon hop cla 1-bromo-2-metoxy-4-metyl-5-nitrobenzen (3,7g, 15,04mmol) va
DMF-DMA (5,41g, 45,12mmol) trong DMF (40mL) duoc khudy ¢ nhiét 6 140°C trong
thoi gian 16 gid. Lam 4m hdn hop 1én dén nhiét do trong phong va co trong chan khong.
Phén con lai dugc hoa tan trong DMF (40mL) va dugc bd sung vao trong dung dich
chira hop chét NalO4 (19,22, 90,24mmol) trong DMF (120mL) va H,O (3 OmL) & nhiét
do 0°C. Hon hop tao ra dugc khqu & nhiét do 30°C trong thoi gian 16 gio, dugce lam
dimg bang H>0, va sau d6, chiét bang etyl axetat. L6p hitu co duoc rira bing nuée mudi,
lam kho bing Na»SO4 va dugc ¢b trong chan khong, phin con lai duoc tinh ché bing
phuong phép séc ky cot trén silicagel (axetat/ete ddu mé = 1:20) dé tao ra san phdm 1a

chét rin mau trang nhat (1,52g, hiéu suit 38,9%).
Axit 4-Bromo-5-metoxy-2-nitrobenzoic

Hon hop clia axit 4-bromo-5-metoxy-2-nitrobenzoic (1,52g, 5,84mmol) va
KMnOs (5,53g, 35,04mmol) trong CH;CN (40mL) duoc khudy & nhiét do hdi luu trong
thoi gian 2 gid. Lam mat hdn hop xudng nhiét d trong phong, 1am dirng bang H,0, hiéu
chinh d6 pH t&i 3-4 bang 1N HCI, va sau dé, chiét bang etyl axetat. Lép hitu co dugc
rira bang nude mudi, 1am kho bing Na»SO4 va ¢d trong chan khong dé tao ra san phdm

1a chét rdn mau tring nhat (1,24g, hiéu sudt 77,4%).
metyl 4-bromo-5-metoxy-2-nitrobenzoat

Hon hop cla axit 4-bromo-5-metoxy-2-nitrobenzoic (1,24g, 4,52mmol) va
SOCI; (5mL) trong CH30H (10mL) duge khudy & nhiét d6 hdi luu trong thoi gian 2 gid.
Sau d6, dung méi dugce loai bd va phﬁn con lai dugce hoa tan trong H>O, chiét b%mg etyl
axetat. Lop hitu co duoc rira bang nude mudi, lam khd bang NaxSO4 va duge ¢b dé tao

ra san pham 14 chit rin mau tring nhat (1,3g, hidu suat 99%).
Metyl 2-amino-4-bromo-5-metoxybenzoat

Hén hop cua metyl 4-bromo-5-metoxy-2-nitrobenzoat (1,3g, 4,48mmol) va Fe
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(1,25g, 22,4mmol) trong axit axetic (10mL) va H,O (10mL) duoc khudy & nhiét do hoi
luu trong thoi gian 16 gid. Lam 4m hdn hop 1én dén nhiét d6 trong phong va lam dirng
bang dung dich nuéc NaHCO; bio hoa. Chiét hdn hop bang etyl axetat. L6p hitu co két
hop duge rira bang dung dich nuéc NaHCO; bio hoa va nudec mubdi, 1am kho bing
Na»SOs va o trong chan khoéng. Phéan con lai dugc tinh ché bang phuong phap sic ky
cot nhanh trén silicagel (etyl axetat/ete ddu moé = 1:4) dé tao ra san pham mong muén

(1,1g, hiéu suit 94%) 1a chat rin mau vang.
7-Bromo-6-metoxyquinazolin-4(1H)-on

San phdm duoc tao ra tir hgp chit metyl 2-amino-4-bromo-5-metoxybenzoat

trong 6 budc theo phuong thirc mé ta trong Vi du 2. ESI-MS m/z: 393,8 [M + H]".
1-(4-(7-(2-flophenyl)-6-hydroxyquinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on

B6 sung BBr3 (127mg, 0,51 mmol) vao trong dung dich chtra hop chit 1-(4-(7-(2-
flophenyl)-6-metoxyquinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on (20mg,
0,051mmol) trong diclometan (5SmL) & nhiét do -78°C va dugc khuéy O nhiét 6 40°C
trong thoi gian 1 gid. Sau d6, hdn hop duge 1am lanh xubng nhiét do -78°C, lam dirng
bing dung dich nréc NaHCOs bdo hoa, chiét bang diclometan. Lép hitu co duge ria
bang dung dich nuéc NaHCO3 bio hoa va nude mudi, 1am kho bang Na»SOqva cd trong
chan khong. Phin con lai duoc tinh ché bang phuong phap HPLC diéu ché dé tao ra san
phdm mong muén (7mg, hiéu sudt 36%) 1a chét rin mau vang. '"H NMR (400 MHz,
DMSO-d6): 6 10,44 (bs, 1H), 8,57 (s, 1H), 7,69 (s, 1H), 7,51-7,46 (m, 3H), 7,33-7,29
(m, 1H), 6,87 (dd, J= 10,4, 16,4 Hz, 1H), 6,18 (dd, J =2,0, 16,4 Hz, 1H) 5,75 (dd, J =
2,4, 10,4 Hz, 1H), 3,82-3,68 (m, 8H). ESI-MS m/z: 379,3 [M + H]J".

Vi du 29

Téng hop hop chat 1-(4-(6-clo-7-(5-metyl-1H-indazol-4-yl)cinnolin-4-yl)piperazin-1-
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yl)prop-2-en-1-on
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Vi du 29 14 vi du diéu ché minh hoa theo phuong phap tdng hop chung N
5-Metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol

B6 sung pinacol (249mg, 2,1mmol) va MgSO4 (614mg, 5,1mmol) vao dung dich
chira hop chét axit 5-metyl-1H-indazol-4-yl-4-boronic (300mg, 1,7mmol) trong THF
(20mL), va hén hop tao ra dugc khudy & nhiét d6 45°C trong thoi gian 3 gio. Hon hop
duoc loc va rira bang nude mudi, 1am kho bing Na;SO4 va ¢o trong chan khéng dé thu

duoc san phim mong mudn (330mg, hidu suat 75%).
1-(2-Amino-4-bromo-5-clophenyl)etanon

B6 sung ting giot 3-bromo-4-clobenzenamin (10g, 48,4mmol) trong CH;CN
(90mL) vao dung dich dugc khudy chira hop chit BCls (51mL, 51mmol) trong toluen &
nhiét do 0°C, trong thoi gian trén 20 phut. Bd sung AICI; (7,1g, 53,2mmol) theo ba phan
vao huyén phii nay. Hon hop dugc khudy & nhiét do hdi luu trong thoi gian 16 gio. Hon
hop dugc 1am lanh xudng nhiét d6 0°C, bd sung HC1 (4 N, 100mL) vao hdn hgp va hdn
hop tao ra dugc khudy & nhiét d6 hoi luu trong thoi gian 2 gid. Lam 4m hdn hop 1én dén
nhiét do trong phong va dugc chiét bang etyl axetat. L6p hitu co duge rira bang 2N HCI
va nude mubi, 1am khd bang NaxSOs, va cd trong chan khéng. Phan con lai dugc tinh
ché bang phuong phép sic ky cot nhanh trén silicagel (ete dau mo / etyl axetat =4 : 1)

dé thu dugc san phém mong mubn (1,6g, hi¢u sut 1 1%).
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7-Bromo-6-clocinnolin-4(1H)-on

Natri nitrit (466mg, 6,76mmol) trong nuéc (1mL) dugc bd sung tir tir (trong thoi
gian hon 30 phat) vao hdn hop ciia HCl dic (20mL) va 1-(2-amino-4-bromo-5-
clophenyl)etanon (1,6g, 6,44mmol) & nhiét d6 0°C. Hon hop duoc khuéy o nhiét do 0°C
trong thoi gian 30 phut va sau d6, khudy & nhiét d6 60°C trong thoi gian 2 gi. Lam 4m
hén hop 1én dén nhiét do trong phong va duge rét vao trong nude. Chit rin duge tap

hop bang cach loc dé thu duge san phdm mong mudn (1,4g, hiéu sut 84%).
7-Bromo-4,6-dicloxinolin

B6 sung thionyl clorua (10mL) va DMF (3 giot) vao 7-bromo-6-clocinnolin-
4(1H)-on (1,4g, 5,4mmol), va hdn hop tao ra dugc khudy & nhiét do hdi luu trong thoi
gian 2 gio. Hén hop dugc cb trong chan khong dé thu duoc san phim thd (1,5g), san

pham nay dugc st dung trong bude tiép theo khong cén tinh ché thém.
tert-Butyl 4-(7-bromo-6-clocinnolin-4-yl)piperazin-1-cacboxylat

Hbdn hgp ctia 7-bromo-4,6-dicloxinolin (1,5g, 5,4mmol), tert-butyl piperazin-1-
cacboxylat (1,51g, 8,1mmol), DIEA (2,1g, 16,2mmol) va 1,4-dioxan (20mL) dugc
khudy & nhiét do hdi luu trong thoi gian 16 gio. Hén hop duoc 1am mat xubng nhiét do
trong phong, duoc rét vao trong nudc d4, va duge chiét bang etyl axetat. L6p hitu co
duoc rira br?mg nude mudi, lam kho béng Na2SOq va ¢6. Phan con lai dugce tinh ché béng
phuong phép séc ky cdt nhanh trén silicagel (ete dau mé / etyl axetat = 1: 1) dé thu dugc
san phim mong mudn (1,8g, hiéu sudt 78%). ESI-MS m/z: 429,05 [M+H]".

tert-Butyl 4-(6-clo-7-(5-metyl-1H-indazol-4-yl)cinnolin-4-yl)piperazin- 1 -cacboxylat

B6 sung Pd(PPhs)s (37mg, 0,0325mmol) va NaxCOs (136mg, 1,28mmol) vao
dung dich chita hop chit tert-butyl 4-(7-bromo-6-clocinnolin-4-yl)piperazin-1-
cacboxylat (138mg, 0,32mmol) va 5-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)-1H-indazol (250mg, 0,97mmol) trong 1,4-dioxan (10mL) va nuéc (2mL). Hon hop
duoc khudy ¢ nhiét d6 100°C trong thdi gian 16 gid. Lam 4m hén hop 1én dén nhiét do
trong phong va co trong chan khong. Phan con lai duoc tinh ché bang phwong phép sic
ky cOt nhanh trén silicagel (diclometan / metanol = 20:1) dé thu dugc san phdm mong

mudn (140mg, hiéu suit 91%).
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1-(4-(6-clo-7-(5-metyl-1H-indazol-4-yl)cinnolin-4-yl)piperazin-1-yl)prop-2-en-1-on

Hén hop ciia 4-(6-clo-7-(5-metyl-1H-indazol-4-yl)cinnolin-4-yl)piperazin-1-
cacboxylat (140mg, 0,29mmol) trong HCI/MeOH (20mL, 2,8N) duoc khudy trong thoi
gian 1 gid. Hon hop duoc ¢d trong chan khong va phén con lai dugc hoa tan trong DCM
(5mL) va Et;N (88mg, 0,87mmol). Hon hop nay dugc 1am lanh xudng nhiét d6 — 60°C,
acryloyl clorua (26mg, 0,29mmol) dugc b sung tir tir vao hdn hop. Hon hop phan ting
dugc khudy ¢ nhiét dd trong phong trong thoi gian 1 gio. Hon hgp dugc phan chia thanh
etyl axetat va nudc. Lép hitu co duge rua bang nudc mudi, lam kho bang NaSO4 va cd
trong chan khong. Phan con lai dugc tinh ché bang phuong phap HPLC diéu ché dé thu
dugc san phdm mong mudn (12mg, hidu sut 10%) 12 chét rdn mau tring. 'H NMR (400
MHz, DMSO-d6) 6: 13,18 (s, 1H), 9,08 (s, 1H), 8,34 (m, 2H), 7,57 (m, 2H), 7,39 (d, J
= 8,4 Hz, 1H), 6,90 (dd, J=10,8, 16,4 Hz, 1H), 6,20 (d, J= 16,4 Hz, 1H), 5,77 (d, J =
10,4 Hz, 1H), 3,91-3,88 (m, 4H), 3,51 (m, 4H), 2,20 (s, 3H). ESI-MS m/z: 433,1 [M+H]".

Vidu 30

Téng hop hop chit  1-(4-(6-clo-8-flo-7-(2-flo-6-hydroxyphenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-on
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Vi du 30 12 vi du diéu ché minh hoa theo phuong phép tdng hop chung O
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3-Bromo-2-flobenzenamin

Bot sit (9,14g, 163mmol) duoc bd sung theo timg phan vao hdn hop coa 1-
bromo-2-flo-3-nitrobenzen (13,75g, 62,76mmol), HOAc (26,36g, 439mmol), EtOH
(150mL) va H,O (60mL) & nhiét d6 trong phong. Hon hop tao ra duge khudy ¢ nhiét do
trong phong trong thoi gian 16 git va sau d6, dugc trung hoa bang dung dich NaOH
(5N). Sau d6, chiét hdn hop bing etyl axetat. Lép hitu co duge rira bang nude mudi, lam
kho bang Na»SO4va b trong chan khoéng. Phan con lai duoc tinh ché bang phuwong phap
sic ky cot nhanh trén silicagel (ete ddu mé / etyl axetat = 10 : 1) @ thu duogc san phim

mong mudn (7,77g, hiéu sudt 65%) 1a ddu mau niu.
N-(3-Bromo-2-flophenyl)-2-(hydroxyimino)axetamit

Hén hop cua 2,2,2-tricloetan-1,1-diol (8,092, 49,33mmol) va Na»SOq4 (53g,
370mol) dugc hoa tan trong nuée va duge lam 4m 18n nhiét d6 35°C. B sung 3-bromo-
2-flobenzenamin (7,77g, 41,1 1mmol) trong nuéc vao hdn hop, tiép theo bang dung dich
nudc HCI 35% (4,6mL) va hydroxylamin hydroclorua (9,08g, 131,6mmol). Hdn hop
tao ra dugc khudy ¢ nhiét do 90°C trong thoi gian 16 gid va chit két tia mau vang dugc
tao ra. Hén hop duoc 1am mat xubng nhiét do trong phong. Chét ran dugc tip hop bing
céch loc, rira bang nudc, va 1am kho trong khong khi dé thu duoc san phdm mong mubn

(6,5g, hidu suat 61%).
6-Bromo-7-floindolin-2,3-dion

BS  sung  N-(3-bromo-2-flophenyl)-2-(hydroxyimino)axetamit  (1,82g,
7,03mmol) vao axit sulfuric ddc (20mL) & nhiét do 60°C. Nhiét do dugc gia ting lén
dén 90°C va dugc duy tri trong thoi gian 3 gid. Hon hop phan ing duoc lam mat xudng
nhiét do trong phong va dugc rét vao trong nude da. Chéat két tia mau vang duogc tap
hop bang cach loc va lam kho dé thu dugc san phdm mong mudn (1,41g, hidu suit 82%).
"H NMR (400 MHz, DMSO-d6) &: 11,75 (s, 1H), 7,39 (dd, J= 5,7, 7,9 Hz, 1H), 7,31
(d, J= 8,2 Hz, 1H).

Axit 2-Amino-4-bromo-3-flobenzoic

B6 sung dung dich H20, (30%, 3mL) vao dung dich chira hop chét 6-bromo-7-
floindolin-2,3-dion (1,41g, 5,80mmol) trong 2N NaOH (15mL) & nhiét d6 0°C va hdn
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hop tao ra duge khudy & nhiét do 0°C trong thoi gian 30 phit. Sau khi khudy & nhiét do
trong phong trong thoi gian 16 gid, hdn hgp duoc rét vao trong nude d4, va dung dich
dugc axit hoa bang dung dich HCI dic. Chét két tia duoc tap hop bing cach loc va lam
kho trong khong khi dé thu dugc san phim mong mudn (1,2g, hiéu suit 89%) 1a chét

rin mau tring.
Axit 2-Amino-4-bromo-5-clo-3-flobenzoic

B6 sung NCS (134mg,Immol) vao dung dich chtra hop chit axit 2-amino-4-
bromo-3-flobenzoic (234mg, 1,00mmol) trong DMF (10mL) & nhiét d§ trong phong va
hdn hop tao ra duge khuéy & nhiét d6 70°C trong thoi gian 16 gid. Hon hop dugc rét
vao trong nude da. Chét két tua duoc tap hop bang cach loc, dugc rira béng nudc va
dried dé thu dugc san phim mong mudn (209mg, hiéu sut 78%) 14 chit rin mau tring.

ESI-MS m/z: 269,8 [M + H]".
7-Bromo-6-clo-8-floquinazolin-4(3H)-on

B sung formamidin axetat (4,92, 47,76mmol) vao dung dich chira hop chét axit
2-amino-4-bromo-5-clo-3-flobenzoic (1,07g, 3,98mmol) trong EtOH (15mL) & nhiét do
trong phong va hdn hop tao ra dugc khudy & nhiét d6 hdi Iuu trong thoi gian 16 gid.
Lam mat hdn hop xubng nhiét d6 trong phong va sau do, c6 trong chan khong. Phan con
lai duwoc phén chia thanh etyl axetat va nudc. Lép hiru co dugce rira bang nude mubi, lam
kho bang Na,SO4 va cb trong chan khong. Phan con lai dugc tinh ché bang phuong phap
sdc ky cot trén silicagel (diclometan / metanol = 100 : 1 to 50 :1) dé thu duoc san phim
mong mudn (600mg, hiéu suit 55%) 1a chét rin mau tring. ESI-MS m/z: 278,9 [M +
H]".
7-Bromo-4,6-diclo-8-floquinazolin

Hon hgp cua 7-bromo-6-clo-8-floquinazolin-4(3H)-on (600mg, 2,16mmol),
SOCI, (30mL) va DMF (3 drops) dugc khudy & nhiét d6 hdi luu trong thoi gian 16 gio.
Lam méat hdn hop xudng nhiét dd trong phong va sau do, ¢ trong chan khéng dé thu

dugc san pham tho (639mg), san phim nay duoc sir dung truc tiép trong budc tiép theo.
tert-Butyl 4-(7-bromo-6-clo-8-floquinazolin-4-yl)piperazin-1-cacboxylat

B6 sung tert-butyl piperazin-1-cacboxylat (1,21g, 6,48mmol) va DIPEA (1,39g,
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10,8mmol) vao dung dich chita hop chit 7-bromo-4,6-diclo-8-floquinazolin (639meg,
2,16mmol) trong 1,4-dioxan (20mL), & nhiét d6 trong phong. Hon hop tao ra dugce khudy
& nhiét d6 50°C trong thoi gian 3 gid. Lam mat hdn hop xudng nhiét d6 trong phong va
cd trong chan khong. Phin con lai dwoc phan chia thanh etyl axetat va dung dich
NaHCOj3 bdo hoa. Lép hitu co duoc rira bing nude mubi, 1am kho bing NaySO4 va ¢d
trong chan khong. Phan con lai dugc tinh ché bing phwong phap séc ky cot trén silicagel
(diclometan / metanol = 100 :1) dé thu dwoc san phAm mong mudn (950mg, hiéu suét

98%) 14 chat rin mau vang. ESI-MS m/z: 446,1 [M + H]".

tert-Butyl4-(6-clo-8-flo-7-(2-flo-6-metoxyphenyl)quinazolin-4-yl)piperazin-1-

cacboxylat

Hon hop cua tert-butyl 4-(7-bromo-6-clo-8-floquinazolin-4-yl)piperazin-1-
cacboxylat (45mg, 0,lmmol), axit 2-flo-6-metoxyphenylboronic (8§5mg, 0,5mmol),
Pd(PPh3)s (6mg, 0,05mmol) va Na,COs3 (53mg, 0,5mmol) trong 1,4-dioxan/H,O
(8mL/2mL) dwoc khudy & nhiét d6 85°C trong méi truong khi argon trong thoi gian 16
gid. Lam mat hdn hop xubng nhiét do trong phong va cd trong chan khong. Phén con
lai duge tinh ché bing phwong phap séc ky cot trén silicagel (diclometan / metanol =
100 :1) dé thu duoc san pham mong mudn (46mg, hiéu suit 92%) 1a chét rin mau vang.

ESI-MS m/z: 491,2 [M + H]".

1-(4-(6-clo-8-flo-7-(2-flo-6-metoxyphenyl)quinazolin-4-yl)piperazin- 1 -yl)prop-2-en-

1-on

Hon hop cua tert-butyl4-(6-clo-8-flo-7-(2-flo-6-metoxyphenyl)quinazolin-4-
yl)piperazin-1-cacboxylat (136mg, 0,277mmol) va HCI trong MeOH (6mL, 2,8N) dugc
khudy & nhiét d6 trong phong trong thoi gian 1 gio. Hon hop dugc co trong chan khong
dé tao ra san phim tho (118mg) 14 chét rin mau vang, chét ran nay dugc sir dung truc
tiép trong budc tiép theo.

B6 sung acryloyl clorua (30mg, 0,33mmol) vao hdn hop ctia hop chét tho 6-clo-
8-flo-7-(2-flo-6-metoxyphenyl)-4-(piperazin-1-yl)quinazolin thu dugc & trén (118mg,
0,277mmol) trong Et;N (140mg, 1,38mmol) va diclometan (15mL) & nhiét d6 0°C. Hon
hop tao ra dugce khudy & nhiét do 0°C trong thoi gian 2 gio. Hon hop dugc lam dung
b%mg dung dich NaHCO; béo hoa, va sau do, chiét béng etyl axetat. Lop hitu co duge
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rira bang dung dich NaHCO; bdo hoa va nudc mubi, 1am kho bang NaySO4 va ¢b trong
chan khéng. Phan con lai dugc tinh ché bang phuong phap sic ky cot nhanh trén silicagel
(diclometan / metanol = 80:1) dé tao ra sin phAm mong mudn (61mg, hiéu suit 49%) la

chat ran.

1-(4-(6-clo-8-flo-7-(2-flo-6-hydroxyphenyl)quinazolin-4-yl)piperazin-1-yl)prop-2-en-

1-on

B sung BBr; (343mg,1,37mmol) vao dung dich chita hop chét 1-(4-(6-clo-8-
flo-7-(2-flo-6-metoxyphenyl)quinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on  (61mg,
0,137mmol) trong diclometan (10mL) & nhiét d6 -78°C trong khi quyén nito, va hdn
hop tao ra dugc khudy & nhiét 6 trong phong trong thoi gian 3 gio. Hén hop dugc lam
dimg bing dung dich NaHCOs bio hoa & nhiét d6 -30°C va sau d6, chiét bang ety axetat.
L6p hitu co dugc rira bang nude mubdi, 1am khé bang Na>SO4va cb trong chan khong.
Phén con lai duoc tinh ché bang phwong phap pre-TLC dé thu dwgc san phim mong
mudn (45mg, hiu suit 76%) 1a chét ran. '"H NMR (400 MHz, DMSO-d6) §:10,30 (s,
1H), 8,70 (s, 1H), 8,04 (s, 1H), 7,34-7,40 (m, 1H), 6,80-6,87 (m, 3H), 6,16-6,20 (m, 1H),
5,73-5,76 (m, 1H), 3,77-3,93 (m, 8H). ESI-MS m/z: 431,1 [M + H]".

Vidu3l

Téng hop hop chét 4-(4-acryloylpiperazin-1-yl)-6-clo-8-flo-7-(2-flo-6-
hydroxyphenyl)quinolin-3-cacbonitril
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Vi du 31 1a vi du didu ché minh hoa theo phuong phap tdng hop chung P
3-Bromo-4-clo-2-flobenzenamin

Bé sung NCS (1,4g, 10,5mmol) vao dung dich chira hop chét 3-bromo-2-
flobenzenamin (1,9g, 10mmol) trong DMF (10mL) & nhiét d trong phong, va hdn hop
tao ra duge khudy & nhiét do trong phong trong thoi gian 16 gid. Hon hgp dugce rét vao
trong nudc dé va dugce chiét bing etyl axetat. Lp hitu co duoc rita bang nuéc mudi,
1am kho bang NaxSO4 va co trong chan khong. Phén con lai duoc tinh ché bang phuong
phap sic ky cot nhanh trén silicagel (ete diu mo / etyl axetat = 30 : 1) dé thu dugc san
phdm mong mubn (1,15g, hiéu sudt 51%) 1a chét ran. ESI-MS m/z: 225,9 [M + H]".

Dietyl 2-((3-bromo-4-clo-2-flophenylamino)metylen)malonat

Hon hop ctia 3-bromo-4-clo-2-flobenzenamin (2,3g, 10,2mmol) va dietyl 2 -
(etoxymetylen)malonat (2,42g, 11,22mmol) dugc khudy & nhiét d6 120°C trong thoi
gian 3 gid. Lam mét hdn hop xubng nhiét do trong phong, va sau do, bd sung ete dau
mé vao hdn hop. Hon hop dugce khudy & nhiét do trong phong trong thoi gian 1 gio.
Chét két tia duoc tap hop bang cach loc va 1am kho dé thu duoc san phim mong mudn
(2,76g, hiéu suét 68,7%) la chit rin. ESI-MS m/z: 395,9 [M + HJ".
etyl 7-bromo-6-clo-8-flo-4-hydroxyquinolin-3-cacboxylat

Dietyl 2-((3-bromo-4-clo-2-flophenylamino)metylen)malonat (2,76g,
6,99mmol) dugc tao huyén phu trong Ph,O (20mL). Hdn hop duogc khudy ¢ nhiét do
250°C trong thoi gian 2 gid. Lam mat hdn hop xubng nhiét do trong phong va sau do,
100mL ete diu mé duogc bd sung vao hdn hop. Chat rén mau tring dugc tp hop bing
cach loc va dugc rira bing ete ddu moé (100mL) dé thu duge san phidm mong mudn
(1,85g, hiéu sudt 76%) 1a chat ran. ESI-MS m/z: 349,9 [M + HJ".
etyl 7-bromo-4,6-diclo-8-floquinolin-3-cacboxylat

Hon hop ctia etyl 7-bromo-6-clo-8-flo-4-hydroxyquinolin-3-cacboxylat (1,85g,
5,31mmol) va POCl; (10mL) duoc khudy & nhiét do hdi luu trong thoi gian 4 gio. Lam
mat hdn hop xudng nhiét do trong phong va cd trong chan khong dé thu dugc san phim

tho (1,41g).

etyl4-(4-(tert-butoxycacbonyl)piperazin-1-yl)-7-bromo-6-clo-8-floquinolin-3-
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cacboxylat

Hon hop cia etyl 7-bromo-4,6-diclo-8-floquinolin-3-cacboxylat (1,41g,
3,84mmol), tert-butyl piperazin-1-cacboxylat (1,43g, 7,68mmol), EtN (1,55g,
15,36mmol) va DMSO (20mL) dwgc khudy & nhiét do 80°C trong méi trudng khi argon
trong thoi gian 2 gio. Lam mat hdn hop xubng nhiét do trong phong va rét vao trong
nuée da. Chiét hdn hop bing etyl axetat. L6p hitu co két hop duoc rira bang nude mudi,
Jam khd bang Na»SO4, va cb trong chin khong. Phan con lai duoc tinh ché bing phuong
phap séc ky cot nhanh trén silicagel (ete ddu mo / etyl axetat = 3 : 1) @& thu dwoc san

phidm mong muén (1,96g, hiéu suit 98%) 1 chét rin. ESI-MS m/z: 518,1 [M + H]".

Axit 4-(4-(tert-Butoxycacbonyl)piperazin-1-yl)-7-bromo-6-clo-8-floquinolin-3-

cacboxylic

B6 sung LiOH.H,0 (126mg, 3mmol) vao dung dich chira hop chét etyl4-(4-(tert-
butoxycacbonyl)piperazin-1-yl)-7-bromo-6-clo-8-floquinolin-3-cacboxylat ~ (517mg,
1mmol) trong EtOH/H,0 (16mL/8mL). Hon hop duoc khudy & nhiét do trong phong
trong thoi gian 16 gio va dugce rét vao trong nude da. Hon hop dugc axit hoa bang dung
dich 1N HCI va duoc chiét bang etyl axetat. L6p hitu co dugce rira bang nude mubi, 1am
kho bang Na»SOq va ¢b trong chan khong dé thu duoc san phdm mong mubn (489mg,
hiéu suit 100%) 1a chit rin. ESI-MS m/z: 489,1 [M + HJ".

tert-Butyl4-(7-bromo-3-cacbamoyl-6-clo-8-floquinolin-4-yl)piperazin-1-cacboxylat

Bé sung BOP (393mg, 0,89mmol) vao hdn hop cia axit 4-(4-(tert-
butoxycacbonyl)piperazin-1-yl)-7-bromo-6-clo-8-floquinolin-3-cacboxylic ~ (290mg,
0,59mmol), HOBt (121mg, 0,89mmol), NH4CI (63mg, 1,18mmol), DIPEA (306mg,
2,37mmol) trong DMF (16mL) & nhiét d6 trong phong, va hdn hop tao ra duge khudy &
nhiét d6 trong phong trong thdi gian 16 gio. Hon hop dugc rét vao trong nudc da va
duoc chiét bing etyl axetat. Lép hitu co duoc rira bang nude mudi, lam kho bang Na»SO4
va cb trong chan khong. Phan con lai duoc tinh ché bang phuong phap sic ky cot nhanh
trén silicagel (diclometan / metanol = 15:1) d& thu dwgc san phdm mong mudn (160mg,

hiéu suit 55%) 1a chit rin mau tring. ESI-MS m/z: 533,2 [M + HJ".

tert-Butyl-4-(3-cacbamoyl-6-clo-8-flo-7-(2-flo-6-metoxyphenyl)quinolin-4-
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yl)piperazin-1-cacboxylat

Hon hop cia tert-butyl-4-(7-bromo-3-cacbamoyl-6-clo-8-floquinolin-4-
yl)piperazin-1-cacboxylat (100mg, 0,21mmol), axit 2-flo-6-metoxyphenylboronic
(174mg, 1,025mmol), Pd(PPh3)s (12mg, 0,01mmol) va Na,CO3 (109mg, 1,02mmol)
trong 1,4-dioxan/H>0 (12 mL/3mL) dugc khqu & nhiét do 100°C trong moi trudong khi
argon trong thoi gian 16 gio. Lam mét hdn hop xudng nhiét do trong phong va cd trong
chén khong. Phan con lai duoc tinh ché bang phuong phap pre-TLC dé thu duoc san

phdm mong mudn (71mg, hiéu suit 65%) 1a chit rin mau tring.

4-(4-Acryloylpiperazin-1-yl)-6-clo-8-flo-7-(2-flo-6-metoxyphenyl)quinolin-3-

cacboxamit

Hén hop cua tert-butyl 4-(3-cacbamoyl-6-clo-8-flo-7-(2-flo-6-
metoxyphenyl)quinolin-4-yl)piperazin-1-cacboxylat (71mg, 0,13mmol) va HCI trong
MeOH (8mL, 2,8N) duoc khudy & nhiét d6 trong phong trong thoi gian 1 gio. Hon hop
dugc cb6 trong chan khong dé thu dwoc hop chét tho 6-clo-8-flo-7-(2-flo-6-

metoxyphenyl)-4-(piperazin- 1-yl)quinolin-3-cacboxamit hydroclorua.

Hop chit thd thu duge & trén dugc hoa tan trong EtsN (40mg, 0,40mmol) va
diclometan (15mL) va dugc lam lanh xudng nhiét d6 0°C, acryloyl clorua (14mg,
0,16mmol) dugc bd sung vao hdn hop. Hon hop tao ra dugc khqu & nhiét 4o 0°C trong
thoi gian 2 gid. Lam dimg hdn hop phan tng bang dung dich nuéc NaHCOj3 bio hoa,
va sau do, chiét bang etyl axetat. Lép hitu co duge rira bang dung dich NaHCO; bao hoa
va nuée mudi, 1am kho bing NaxSO4 va ¢b trong chin khong. Phan con lai duogc tinh
ché biang phuong phap pre-TLC dé thu dugc san pham mong muén (62mg, hiéu suat
95%) 1a chét rdn mau tring. ESI-MS m/z: 487,2 [M + HJ".
4-(4-Acryloylpiperazin-1-yl)-6-clo-8-flo-7-(2-flo-6-hydroxyphenyl)quinolin-3-
cacboxamit

Bb sung BBr; (317mg, 1,27mmol) vao dung dich chira hop chat 4-(4-
acryloylpiperazin-1-yl)-6-clo-8-flo-7-(2-flo-6-metoxyphenyl)quinolin-3-cacboxamit
(62mg, 0,13mmol) trong diclometan (10mL) & nhiét d6 -78°C trong khi quyén nito, va
hén hop tao ra dugc khudy & nhiét d6 trong phong trong thoi gian 3 giv. Lam dimg hdn

-269-



24868

hop phan mg bang NaHCOj; bdo hoa & nhiét d6 -30°C, va dung dich nudc duge chibt
bang etyl axetat. Lép hitu co duge rira bang nuéc mudi, 1am kho bang Na,SO4 va cd
trong chan khong dé thu duoc san phdm mong muén 1a chit rin mau vang (60mg, hi¢u

suit 100%).

4-(4-Acryloylpiperazin-1-yl)-6-clo-8-flo-7-(2-flo-6-hydroxyphenyl)quinolin-3-

cacbonitril

B6 sung TFAA (80mg, 0,38mmol) vao hén hop ciia 4-(4-acryloylpiperazin-1-
y1)-6-clo-8-flo-7-(2-flo-6-hydroxyphenyl)quinolin-3-cacboxamit, TEA (64mg,
0,635mmol) trong diclometan (10mL) & nhiét &6 0°C. Hon hop duoc khuéy & nhiét do
0°C trong thoi gian 2 gid va sau d6, dugc rot vao trong dung dich NaHCO3 bao hoa.
Chiét hdn hop bang etyl axetat. Lép hitu co duge rira bang nude mudi, 1am kho bang
Na»SO4 va ¢6. Phin con lai duoc tinh ché bing phwong phép pre-TLC dé thu duoc san
phim mong mudn (15mg, hiéu suit 26%) 1a chit rin mau tring. 'H NMR (400 MHz,
DMSO-db6) 6: 10,33 (s, 1H), 8,89 (s, 1H), 8,08 (d, /=0.,4, 1H), 7,35-7,41 (m, 1H), 6,81-
6,94 (m, 3H), 6,17-6,22 (m, 1H), 5,74-5,77 (m, 1H), 3,85-3,89 (m, 4H), 3,73 (m, 4H).
ESI-MS m/z: 455,2 [M + HJ".

Viduy 32

Téng hop hop chét 1-(4-(6-clo-8-flo-7-(5-metyl-1H-indazol-4-yl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-on
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Vi du 32 1a vi du diéu ché minh hoa theo phuong phap téng hop chung Q
1-(4-(7-Bromo-6-clo-8-floquinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on

tert-Butyl 4-(7-bromo-6-clo-8-floquinazolin-4-yl)piperazin-1-cacboxylat
(300mg, 0,67mmol) duoc hoa tan trong TFA va DCM (50% TFA, SmL) va hdn hep tao
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ra duoc khudy & nhiét d6 trong phong trong thoi gian 30 phut. Hdn hop dugc co trong
chan khong. Phan con lai duge hoa tan trong DCM va duoc rira bing dung dich NaHCO3
bdo hoa. Lam kho 16p hitu co bang MgSOs, loc va ¢b trong chan khéng. Phin con lai
dugc hoa tan trong DCM & nhiét do 0°C, iProaNEt (262mg, 2 mml) duoc bd sung vao
hdn hop, tiép theo bang acryloyl clorua (122mg, 1,35mmol). Hon hop dwoc khudy &
nhiét d§ 0°C trong thdi gian 30 phiit. Hén hop duoc co trong chan khéng, va phan con
lai duoc tinh ché béng hé Isolera One (MeOH/DCM = 0 — 3%) dé thu duoc san phém

mong mudn (250mg, hiéu sudt 93%).

1-(4-(6-clo-8-flo-7-(5-metyl-1H-indazol-4-yl)quinazolin-4-yl)piperazin-1-yl)prop-2-

en-1-on

Hon hop cia 1-(4-(7-bromo-6-clo-8-floquinazolin-4-yl)piperazin-1-yl)prop-2-
en-1-on (30mg, 0,075mmol), axit (5-metyl-1H-indazol-4-yl)boronic (20mg,
0,113mmol) va Tetrakis (43mg, 0,038mmol) trong ddng dung mdi cua 1,4-dioxan (3mL)
va 1M NazCOs (0,5mL) dugc gia nhiét trong binh phan trng vi séng & nhiét d§ 120°C
trong thoi gian 15 phat. Hon hop dugc phan chia thinh DCM va nuéc. Lam kho 16p hitu
co bang NaxSOs va cd trong chan khéng. Phin con lai duoc tinh ché bang hé Isolear
One (MeOH/DCM = 0 - 10%), tiép theo bing phuong phap prep-TLC (MeOH/DCM =
10%) dé thu duoc san phdm mong mudn (9mg, hiéu suit 26,6%). 'H NMR (500 MHz,
CDCls) &: 8,86 (s, 1H), 9,08 (s, 1H), 7,90 (s, 1H), 7,59 (s, 1H), 7,54 (d, J= 8,5 Hz, 1H),
7,40 (d, J= 8,5 Hz, 1H), 6,62 (dd, J= 10,5, 17 Hz, 1H), 6,40 (dd, J= 1,5, 17 Hz, 1H),
5,80 (dd, J = 1,5, 10,5 Hz, 1H), 3,78-4,02 (m, 8H), 2,25 (s, 3H). ESI-MS m/z: 451,1
[M+H]".

Vidu 33

Téng hop hop chit 1-(4-(7-(2-flophenyl)-6-(triflometyl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on
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Vi du 33 1a vi du diéu ché minh hoa theo phwong phap téng hop chung R
Metyl 2-amino-4-clo-5-iodobenzoat

Bé sung metyl 2-amino-4-clobenzoat (5,0g, 27,0mmol) vao hdn hgp cta I, (6,8¢,
27,0mmol) va AgxSOs (8,4g, 27,0mmol) trong EtOH (250mL) va hdn hop tao ra duge
khudy & nhiét d6 trong phong trong thoi gian 45 phut. Chét rén dugc loc ra va duge rira
bang diclometan, va phan dich loc dwgc cd trong chan khong. Phén con lai dugc chiét
bing diclometan va dugc rira bang nude mudi. Lam khd 16p hitu co bang NaSO4 va ¢d
trong chan khéng dé thu duoc san phim mong muén (6,4g, hidu sudt 76%) 1a chit ran

mau tring. ESI-MS m/z: 311,9 [M + H]".
Metyl 2-axetamido-4-clo-5-iodobenzoat

B sung axetyl clorua (2,5g, 0,032mol) vao hdn hgp ctia metyl 2-amino-4-clo-5-
iodobenzoat (8,4g, 0,027mol), pyridin (6,4g, 0,081mol) trong diclometan (250mL) &
nhiét do 0°C. Hdn hop dugc khudy ¢ nhiét do trong phong trong thoi gian 16 gid. Hon
hop phan Gng dugc rira bang nuéc mudi. Lam kho 16p hitu co bang Na»SO4 khan, loc
va c0 trong chan khong. Phan con lai duge tinh ché bang phuong phap sic ky cot nhanh
trén silicagel (etyl axetat/ete diu mo = 1:5) @& thu dugc san pham mong mubn (7,6g,

hiéu suét 80%). ESI-MS m/z:353,9 [M + HJ".
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Metyl 2-amino-4-clo-5-(triflometyl)benzoat

B& sung Cul (0,4g, 2,12mmol) vao dung dich duoc khudy chira hop chét metyl
2-axetamido-4-clo-5-iodobenzoat  (2,5g, 7,08mmol) va metyl 2,2-diflo-2-
(flosulfonyl)axetat (2,72g, 14,2mmol) trong NMP (30mL) & nhiét do trong phong va
hén hop tao ra dugc khudy & nhiét do 80°C trong thoi gian 16 gid. Hon hop dugc lam
dimg bing nudc va phan chia thinh nudc va etyl axetat. Lam kho 16p hitu co bang
Na»SO4 khan, loc va ¢b trong chan khong. Phan con lai dugce tinh ché bang phuong phép
sdc ky cot nhanh trén silicagel (etyl axetat/ete dau mé = 1:5) dé thu dugc san phdm mong
mudn (1,8g, hi¢u suét 90%) la dau mau vang nhat. ESI-MS m/z: 296,4 [M+H]".

Metyl 2-amino-4-clo-5-(triflometyl)benzoat

Hén hop clia metyl 2-amino-4-clo-5-(triflometyl)benzoat (800mg, 2,71mmol)
trong HCI/MeOH (2,85mol/L, 10mL) dugc khudy & nhiét do 80°C trong thoi gian 1,5
gid. Hon hop phan ting dugc cd trong chan khong dé thu duoc san phim mong mudn,

san phdm nay duoc sit dung trong budc tiép theo khong can tinh ché thém.
Axit 2-Amino-4-clo-5-(triflometyl)benzoic

B6 sung LiOH.H,0 (408mg, 10,21mmol) vao hdn hop ctia metyl 2-amino-4-clo-
5-(triflometyl)benzoat (600mg, 2,55mmol) trong THF (10mL) va nuéc (2,5mL) & nhiét
d6 trong phong va hdn hop tao ra dugc khudy & nhiét do 80°C trong thoi gian 3 gio.
Hdn hop duoc pha lodng bang H,0, dugce axit hoa bang HCI dé hiéu chinh do pH t6i 4
va sau d6, chiét bang etyl axetat. L6p hitu co duge rira bing nuéc mubi, 1am kho bing
Na»SOs va ¢b trong chan khong dé thu duoc san phdm mong mudn (500mg, hidu sut

82%) la chét rén.
7-clo-6-(triflometyl)quinazolin-4-ol

Hon hop clia axit 2-amino-4-clo-5-(triflometyl)benzoic (500mg, 2,09mmol) va
formamidin axetat (430mg, 4,18mmol) trong 2-etoxyetanol (15mL) dugc khudy & nhiét
d6 hdi luu trong thoi gian 16 gio. Hon hop duoc cb trong chan khong va dugc chiét bang
diclometan. Lép hitu co dugc rira bing nude mudi, 1am khd bang NarSOus va ¢b dé thu
duge san phdm mong mudn (500mg, hiéu suit 96%), san pham nay duge st dung trong

bude tiép theo khong can tinh ché théms. ESI-MS m/z: 249,3 [M+H]".
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4,7-Diclo-6-(triflometyl)quinazolin

B6 sung DMF (1 giot) vao huyén phu chira 7-clo-6-(triflometyl)quinazolin-4-ol
(500mg, 0,016mol) trong SOCI, (20mL) va hdn hop tao ra duoc khudy & nhiét do hoi
lwu trong thoi gian 3 gid. Hén hop duoc ¢b trong chan khong dé thu dugc san phim tho,

san phdm nay duoc str dung trong budc tiép theo khong can tinh ché thém.
tert-Butyl 4-(7-clo-6-(triflometyl)quinazolin-4-yl)piperazin-1-cacboxylat.

B sung tert-butyl piperazin-1-cacboxylat (3,07g, 16,5mmol) vao dung dich chtra
hop chit 4,7-diclo-6-(triflometyl)quinazolin (500mg, 1,88mmol) va EtN (3,33g,
33mmol) trong diclometan (20mL) & nhiét do trong phong. Hon hgp tao ra duge khudy
& nhiét do trong phong trong thdi gian 16 gio. Hon hop dugce rira bang dung dich NH4Cl
bdo hoa va nuéc mudi, 1am kho bang Na»SOs va cd. Phan con lai duge tinh ché bing
phuong phap sic ky cot nhanh trén silicagel (50% etyl axetat/ete dau mo) dé thu duoc
san phAm mong muén (650mg, hiéu sudt 83%) 1a chit rdn mau vang. ESI-MS m/z: 417,0
[M+H]*.

tert-Butyl 4-(6-(triflometyl)-7-(2-flophenyl)quinazolin-4-yl)piperazin-1-cacboxylat

Hon hop cua 4-(7-clo-6-(triflometyl)quinazolin-4-yl)piperazin-1-cacboxylat
(200mg, 0,48mmol), axit 2-flophenylboronic (132,6mg, 0,96mmol), PdCl(dppf)
(35mg, 0,048mmol), NaCO3 (254mg, 2,4mmol) trong dioxan (20mL) va nuéc (2mL)
dugc khudy & nhiét d6 100°C trong didu kién argon trong thoi gian 16 gio. Lam 4m hdn
hop 18n dén nhiét do trong phong va co trong chan khong. Phén con lai duoc tinh ché
bing phuong phép sic ky cot nhanh trén silicagel (50% etyl axetat / ete diu mo) dé thu

duogc san phAm mong mudn (100mg, hidu suét 44%) 1a chét rin mau trang.
1-(4-(6-(Triflometyl)-7-(2-flophenyl)quinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on

Hop chét néu & phin dé& muc dugc diéu ché tir hop chét tert-butyl 4-(6-
(triflometyl)-7-(2-flophenyl)quinazolin-4-yl)piperazin-1-cacboxylat theo phuong thirc
mo ta trong budc 5 va 6 trong Vi du 1. 'TH NMR (400 MHz, DMSO-d6) 8: 9,74 (s, 1H),
8,43 (s, 1H), 7,78 (s, 1H), 7,58-7,53 (m, 1H), 7,44-7,32 (m, 3H ), 6,87-6,80 (dd, J =
11,0, 16,4 Hz, 1H), 6,21 (dd, J=2,4, 16,8 Hz, 1H), 5,77 (dd, J= 2,1, 10,0 Hz, 1H), 4,06-
4,00 (m, 4H), 3,05-3,77 (m, 4H). ESI-MS m/z: 431,2 [M+H]".
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Vidu 34

Tbng hop hop chit 1-(1-acryloylpiperidin-4-yl)-7-clo-6-(2,4-diflophenyl)quinoxalin-
2(1H)-on
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Vi du 34 12 vi du diéu ché minh hoa theo phuong phép tong hop chung S
tert-Butyl 4-(2-cloaxetamido)piperidin-1-cacboxylat

2-cloaxetyl clorua (3,4g, 30mmol) dugc bd sung timg giot vao hdn hop ctia tert-
butyl 4-aminopiperidin-1-cacboxylat (5g, 25mmol), Et;N (4,5mL, 32,3mmol) trong
diclometan (50mL) & nhiét d6 0°C. Lam 4m hdn hop 1én dén nhiét do trong phong va
tiép tuc khudy cho t6i khi hoan thanh su chuyén dbi. Hon hop phan tng duoc rira bang
dung dich nuéc NaHCO; va nude mudi. Lam kho 16p hitu co bing NaySO4 khan, loc va
cd trong chan khong. Phan con lai duge tinh ché bang phwong phap sic ky ¢t nhanh
trén silicagel (20-50% etyl axetat / ete ddu mo) dé thu dugc san phdm mong mudn (4g,
hiéu sudt 57,8%).
5-Bromo-4-clo-2-iodobenzenamin

B sung NIS (19,6g, 87,1mmol) vao hdn hop ctia 3-bromo-4-clobenzenamin
(15g, 72,6mmol) trong HOAc (100mL), va hdn hop tao ra dugc khudy & nhiét do trong
phong trong thdi gian 6 gio. Hon hop duge lam ding bang nudce, va duge chiét bang
etyl axetat. Lép hitu co dugc rira bing nude mudi, 1am khd bing NaySOs v cd trong

chan khong. Phin con lai dugc tinh ché bang phwong phap sic ky cot nhanh trén silicagel
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(5% ete ddu mo/etyl axetat) dé thu duoc san phdm mong mudn (5,2g, hiéu suit 21,6%).
N-(5-Bromo-4-clo-2-iodophenyl)metansulfonamit

Metansulfonyl clorua (2,2g, 18,8mmol) dugc bd sung timg giot vao hdn hop ctia
5-bromo-4-clo-2-iodobenzenamin (5,2g, 15,6mmol), EtN (4,7g, 46,8mmol) trong
diclometan (60mL) & nhiét d6 0°C. Hn hop tao ra duoc khudy & nhiét do trong phong
trong thoi gian 10 gid. Hon hop dugc 1am dimg bing nuéc, va duge chiét bang
diclometan. L6p hitu co duoc rira bang nudc mudi, 1am khd bing NaySO4 va cb trong
chan khong. Phin con lai duoc tinh ché bang phuong phap sic ky cot nhanh trén silicagel

(10% ete diu mo/etyl axetat) dé thu duwoc san pham mong mudn (5g, hidu suét 78,1%).

tert-Butyl 4-(2-(N-(5-bromo-4-clo-2-iodophenyl)metylsulfonamido)axetamido)piperidin-1-
cacboxylat

Hén hgp cua 5-bromo-4-clo-2-iodo-N-metansulfonybenzenamin  (1,6g,
3,9mmol), tert-butyl 4-(2-cloaxetamido)piperidin-1-cacboxylat (1,08g, 3,9mmol), Cul
(74mg, 0,39mmol), 1,10-phenantrolin (141mg, 0,78mmol), K.COs (1,1g, 7,58mmol)
trong dioxan (20mL) duoc khudy & nhiét do hdi luu trong diéu kién argon trong thoi
gian 12 gid. Lam mat hdn hop xudng nhiét d6 trong phong, lam ding bang nudc, va sau
d6, chiét bang etyl axetat. L6p hitu co dugc rira bang nude mudi, lam kho bang NarSO4
va cb trong chan khong. Phin con lai dwoc tinh ché bing phuong phép sic ky cot nhanh
trén silicagel (30% ete dau mé/etyl axetat) dé thu dwoc san phim mong mudn (1,5g,

hiéu suét 59%).
tert-Butyl 4-(6-bromo-7-clo-2-oxoquinoxalin-1(2H)-yl)piperidin-1-cacboxylat

Hoén hop cia tert-butyl 4-(2-(N-(5-bromo-4-clo-2-
iodophenyl)metylsulfonamido)axetamido)piperidin-1-cacboxylat (1,5g, 2,31mmol),
Cul (44mg, 0,231mmol), 1,10-phenantrolin (83mg, 0,462mmol), Cs2COs3 (1,9g,
5,78mmol) trong dioxan (10mL) duogc khudy & nhiét do hdi Iuu trong diéu kién argon
trong thoi gian 12 gio. Lam mat hon hop xudng nhiét do trong phong, lam dimg bang
nude, va duge chiét bang etyl axetat. Lép hitu co duge rira bang nudec mudi, 1am khd
bang NaySO4 va co trong chan khong. Phan con lai duoc tinh ché bing phuong phap sic

ky cOt nhanh trén silicagel (30% ete diu mé/etyl axetat) dé thu duoc sin phim mong
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mubn (55mg, hi¢u suét 5,4%).
1-(1-Acryloylpiperidin-4-yl)-7-clo-6-(2,4-diflophenyl)quinoxalin-2(1H)-on

Hop chét néu & phin d& muc duoc didu ché tir hop chét tert-butyl4-(6-bromo-7-
clo-2-oxoquinoxalin-1(2H)-yl)piperidin-1-cacboxylat trong 3 buéc theo phuong thirc
md ta trong Vi du 2. "H NMR (400 MHz, DMSO-d6) 6: 8,24 (s, 1H), 7,86 (s, 1H), 7,66
(s, 1H), 7,37-7,31 (m, 1H), 7,05-6,95 (m, 2H), 6,71-6,64 (m, 1H), 6,38 (dd, /=2, 16,8
Hz, 1H), 5,74 (dd, /= 2,0, 10,8 Hz, 1H), 4,97 (m, 1H), 4,27 (m, 1H), 3,28 (m, 1H), 2,84
(m, 3H), 1,89 (m, 2H), 1,66 (m, 1H) ESI-MS m/z: 430,3 [M+1]".

Vidu 35

Téng hop hop chét 1-(4-(4-acryloylpiperazin-1-yl)-6-cloquinazolin-7-yl)-5-clopyridin-
2(1H)-on
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Vi du 35 1 vi du diéu ché minh hoa theo phuong phép téng hop chung T
6-floquinazolin-4(1H)-on

Hon hop cua axit 2-amino-5-flobenzoic (8,0g, 51,6mmol) va formamidin axetat
(10,6g, 103mmol) trong EtOH (150mL) dugc khudy & nhiét d6 hdi luu trong thoi gian

16 gid. Hon hop dugc cd trong chén khong va dugce chiét bang diclometan. Lép hitu co
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duge rira bang nude mubi, 1am khé bang NaSOq va cd trong chan khéng dé thu duoc
san pham mong muén (7,8g, hiéu sudt 92%), san phdm nay dugc st dung trong budc

tiép theo khong cén tinh ché thém.
6-flo-7-nitroquinazolin-4(1H)-on

B sung 6-floquinazolin-4(1H)-on (4,3g, 26,2mmol) vao hdn hop ctiia HSO4 dic
(10mL) va HNOs bdc khéi (SmL) & nhiét d6 0°C. Hon hop tao ra dwoc khudy & nhiét do
trong phong trong thdi gian 1 gio va sau d6, khudy & nhiét d6 110°C trong thoi gian 2
gid. Hn hop duoc lam mat xubng nhiét d6 trong phong va dugce rét vao trong nudce da.
Chét két tha dugc tap hop bang cach loc va 1am kho dé thu dwoc san phdm mong mudn

(2,3g, hiéu suat 42,6%) 1a chét rin mau vang. ESI-MS m/z: 210,3 [M+H]*.
4-clo-7-flo-6-nitroquinazolin

Huyén phu chita 6-flo-7-nitroquinazolin-4(1H)-on (2,3g, 0,011mol) trong SOCl,
(10mL) dugc khudy & nhiét d6 hdi luu trong thoi gian 3 gid. Lam mat hdn hop xuéng
nhiét do trong phong, va cb trong chan khong dé thu duoc san phim tho (2,5g), san

phém nay duoc sir dung trong budc tiép theo khong can tinh ché thém.
tert-Butyl 4-(7-flo-6-nitroquinazolin-4-yl)piperazin-1-cacboxylat

B sung tert-butyl piperazin-1-cacboxylat (3,07g, 16,5mmol) vao dung dich chtra
hop chét 4-clo-7-flo-6-nitroquinazolin (2,5g, 11,0mmol) trong diclometan (50mL) va
Et:N (3,33, 33mmol) & nhiét do trong phong va hdn hop tao ra dugc khudy & nhiét do
trong phong trong thoi gian 16 gio. Hén hop duoc rira bang dung dich NH4ClI bdo hoa
va nude mudi, 1am kho bang NaxSO4 va ¢6. Phan con lai dugc tinh ché bang phuong
phép sic ky c6t nhanh trén silicagel (50% etyl axetat/ete ddu mo) dé thu dugc san pham
mong mubn (1,8g, hiéu sudt 44%) 1a chét rin mau vang. ESI-MS m/z: 378,0 [M+H]".
tert-Butyl 4-(7-(5-clo-2-oxopyridin-1(2H)-yl)-6-nitroquinazolin-4-yl)piperazin-1-
cacboxylat

B& sung NaH (55,6mg, 1,39mmol) vao dung dich chita hop chit S-clopyridin-2-
ol (213mg, 1,39mmol) trong DMF (5mL) & nhiét d6 trong phong va hdn hop tao ra dugc
khudy trong thoi gian 30 phut. Tert-butyl 4-(7-flo-6-nitroquinazolin-4-yl)piperazin-1-
cacboxylat (350mg, 0,928mmol) dugc bd sung vao hdn hgp nay va hdn hop tao ra duge
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khudy & nhiét d6 50°C trong thoi gian 1,5 gid. Lam 4m hdn hop 1én dén nhiét do trong
phong va phan chia thanh nuée va etyl axetat. L6p hitu co duge rira bang nuée mudi,
1am kho bang NaxSO4 va cb. Phan con lai dugc tinh ché bing phuong phap sic ky cot
nhanh trén silicagel (5% etyl axetat/ete ddu md) dé thu duoc san phdm mong mudn

(400mg, hiéu sut 88%) 14 chat rdn mau vang. ESI-MS m/z: 487,2 [M+H]".

tert-Butyl 4-(6-amino-7-(5-clo-2-oxopyridin-1(2H)-yl)quinazolin-4-yl)piperazin-1-

cacboxylat

Hoén hop cia  4-(7-(5-clo-2-oxopyridin-1(2H)-yl)-6-nitroquinazolin-4-
yl)piperazin-1-cacboxylat  (400mg, 0,818mmol), amoni clorua (520mg,
9,82mmol), bot Zn (265,8mg, 4,09mmol) trong EtOH (20mL) va nuéc (4 mL ) dugce
khudy & nhiét d6 70°C trong thoi gian 2 gid. Hon hop duge b trong chan khong va dugc
chiét bing diclometan. L6p hitu co duoc rira bing NaHCOs va nude mudi, 1am kho bang
Na2SO4 va ¢b trong chan khong. Phan con lai dwoc tinh ché bing phwong phép séc ky
cot nhanh trén silicagel (30% etyl axetat/ete ddu mo) dé thu dugc san pham mong mudn

(300mg, hiéu sut 80,4%) 1a chét rin. ESI-MS m/z: 457,2 [M+H]".

tert-Butyl 4-(6-clo-7-(5-clo-2-oxopyridin-1(2H)-yl)quinazolin-4-yl)piperazin-1-

cacboxylat

B6 sung tert-butyl 4-(6-amino-7-(5-clo-2-oxopyridin-1(2H)-yl)quinazolin-4-
yl)piperazin-1-cacboxylat (300mg, 0,658mmol) trong CH3CN (5mL) vao hdn hgp cua
tert-Butyl nitrit (135,5mg, 1,32mmol) va ddng clorua (280mg, 1,65mmol) trong CH3CN
(10mL), va hdn hgp tao ra dugc khudy & nhiét d6 trong phong trong thoi gian 2 gid. Hon
hop dugc phan chia thanh nude va etyl axetat. Lép hitu co dugce rira bang nudc mudi,
lam kho bing NazSO4 va cb. Phin con lai dugc tinh ché bing phuong phép sic ky cot
nhanh trén silicagel (50% etyl axetat/ete diu mo) dé thu dugc san phim mong mudn

(110mg, hiéu suét 38%).
1-(4-(4-Acryloylpiperazin-1-yl)-6-cloquinazolin-7-yl)-5-clopyridin-2(1H)-on

Hop chat néu ¢ phan d& muc dugc didu ché tir hop chét tert-butyl 4-(6-clo-7-(5-
clo-2-oxopyridin-1(2H)-yl)quinazolin-4-yl)piperazin-1-cacboxylat theo phuong thirc
mo ta trong bude S va 6 trong Vidu 1. THNMR (400 MHz, DMSO-d6) 6: 8,71 (s, 1H),
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8,29 (s, 1H), 8,10 (s, 1H), 7,95 (d, 1H), 7,75 (d, 1H), 6,87-6,80 (dd, J= 12,0, 12,0 Hz,
1H), 6,46 (dd, J = 8,0, 1H), 6,20 (d, J= 2,6, 16,8 Hz, 1H), 5,76 (dd, J = 2,2, 10,0 Hz,
1H), 3,91-3,77 (m, 8H). ESI-MS m/z: 430,4 [M+H]".

Vi du 36

Téng hop hop chét 1-(4-(6-clo-7-(2-(thiazol-2-y1)phenyl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

zoc zoc o zoc OQTJ
( I ¢ o)
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Vi du 36 12 vi du diéu ché minh hoa theo phuong phap téng hop chung U

tert-Butyl4-(7-(tributylstannyl)-6-cloquinazolin-4-yl)piperazin-1-cacboxylat

Hon hop cua tert-butyl 4-(7-bromo-6-cloquinazolin-4-yl)piperazin-1-cacboxylat
(1,5g, 3,51mmol), 1,1,1,2,2,2-hexabutyldistanan (2,6g, 4,56mmol), Pd(PPhs)s (203mg,
0,18mmol) trong toluen (40mL) dugc khudy & nhiét do hdi luu trong diéu kién argon
trong thoi gian 16 giv. Lam mat hdn hop xubng nhiét d trong phong, 1am ding bing
nuéce, va duge chiét bing etyl axetat. Lép hitu co duoc rira bing nudc mubi, 1am kho
bing NazSO4 va cb trong chan khong. Phan con lai dugc tinh ché bang phwong phép sic
ky cot nhanh trén silicagel (40% ete diu mo/etyl axetat) dé thu dugc san phim mong

muén (542mg, hiéu suét 24%).
tert-Butyl 4-(6-clo-7-(2-(thiazol-2-yl)phenyl)quinazolin-4-yl)piperazin-1-cacboxylat

Hon hop cua tert-butyl4-(7-(tributylstannyl)-6-cloquinazolin-4-yl)piperazin-1-
cacboxylat (150mg, 0,24mmol), 2-(2-bromophenyl)thiazol (68mg, 0,28mmol),
Pd(PPh3)4 (28mg, 0,024mmol), CsF (73mg, 0,48mmol) va Cul (9mg, 0,048mmol) trong
DMF (10mL) dugc khudy & nhiét do 80°C trong diéu kién argon trong thoi gian 16 gid.
Sau d6, hdn hop phan g dugce 1am mat xudng nhiét do trong phong, duge lam ding

bing nudc, chiét bang etyl axetat. L6p hitu co duge rira bang nude muodi, lam khd bang
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NazSO04 va ¢ trong chan khong. Phan con lai duoc tinh ché bing phuong phép sic ky
cdt nhanh trén silicagel (diclometan/metanol = 25:1) dé thu dugc san phim mong muébn

(38mg, hiéu suét 31,1%).
1-(4-(6-clo-7-(2-(thiazol-2-yl)phenyl)quinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on

Hon hop cta 4-(6-clo-7-(2-(thiazol-2-yl)phenyl)quinazolin-4-yl)piperazin-1-
cacboxylat (38mg, 0,075mmol) trong HCI/MeOH (2,86M, SmL) dugc khqu O nhiét do
trong phong trong thoi gian 1 gid. Hon hop duoc ¢b trong chan khong dé thu duogc san
pham thd. San phdm thd dugc hoa tan trong diclometan (SmL) & nhiét do trong phong,
acryloyl clorua (8mg, 0,090mmol) va EtsN (23mg, 0,225mmol) dugc bd sung vao hdn
hop va hdn hop tao ra duoc khudy & nhiét d6 trong phong trong thdi gian 1 gid. Hén
hop duoc phan chia thanh diclometan va nuée. Lép hitu co duge rira bing nuée mudi,
lam kho bing MgSOs, loc va cb trong chan khéng. Phan con lai duge tinh ché bang
phuong phép sic ky cot nhanh trén silicagel (diclometan/metanol = 20:1) dé thu dugc
san phim mong mudn (8mg, hidu sut 23%, 2 buéc). '"H NMR (400 MHz, DMSO-d6)
d: 8,69 (s, 1H), 8,15 (d, J=2,4 Hz, 1H), 8,13 (s, 1H), 7,82 (s, 1H), 7,76 (d, J= 3,2 Hz,
1H), 7,67-7,60 (m, 3H), 7,43-7,41 (m, 1H), 6,87-6,81 (m, 1H), 6,18 (dd, J= 2,0, 16,8
Hz, 1H), 5,75 (dd, J=2,0,10,0 Hz, 1H), 3,92-3,78 (m, 8H). ESI-MS m/z: 462,3 [M+1]".

Vi du 37

Téng hop hop chét 1-(4-(6,8-diclo-7-(2-flophenyl)quinazolin-4-yl)piperazin-1-yl)prop-

2-en-1-on
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Vi du 37 12 vi du diéu ché minh hoa theo phuong phap téng hop chung V
2-Bromo-6-nitroanilin

Hén hop cua 1-bromo-2-flo-3-nitrobenzen (6,0g, 27,27mmol) va NHj3 trong
CH;0H (7M, 20mL) duoc khudy trong mdt éng gin kin & nhiét do 100°C trong thoi
gian 16 gi¢. Dung mdi dugc loai bd va phé‘m con lai dugc hoa tan trong H>O, va sau do,
chiét bing etyl axetat. Lép hiru co duoc rira bang nude mubi, 1am khd bing NaxSOq va
¢d. Phan con lai dugc tinh ché bang phuong phap séc ky cot trén silicagel (etyl axetat/ete

diu mo = 1:100) dé thu duoc san pham 1a chét rdn mau vang (5,4g, hidu suat 91,3%).
1-Bromo-2-clo-3-nitrobenzen

Hon hop cta 2-bromo-6-nitroanilin (3,0g, 13,84mmol), tert-butyl nitrit (2,85 g
27,68mmol) va CuCl, (3,7g, 27,68mmol) trong CH3CN (60mL) dugc khqu & nhiét do
60°C trong diéu kién argon trong thoi gian 1 gio. Lam mat hdn hop xubng nhiét d6 trong
phong, lam dimg bang H>0, va dugc chiét bang etyl axetat. Lép hitu co duge rira bang
nude mudi, 1am kho bang NazSO4 va ¢d. Phan con lai duoc tinh ché bang phwong phép
sic ky cot trén silicagel (etyl axetat/ete ddu mo = 1:100) dé tao ra san phim la chit rin

mau tring nhat (2,7g, hiéu suit 82,7%).
3-Bromo-2-cloanilin

Hon hop ctia 1-bromo-2-clo-3-nitrobenzen (2,7g, 11,44mmol) va SnCl» (12,97g,
57,20mmol) trong CH3CH>OH (60mL) dugc khudy & nhiét d6 hdi luu trong thoi gian 3
gid. Lam mat hdn hop xudng nhiét do trong phong, lam ding bang H0, va duoc chiét
bang etyl axetat. Lép hitu co dugc rira bing nudc mudi, 1am khd bing NaxSOs va co.
Phin con lai dugce tinh ché bing phuong phép sic ky cot trén silicagel (etyl axetat/ete

diu mé = 1:50) d8 tao ra san phdm 12 chit rin mau trdng nhat (1,3g, hidu suét 55,2%).
1-(4-(6,8-Diclo-7-(2-flophenyl)quinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on

Hop chét néu ¢ phén d& muc duoc didu ché tir 3-bromo-2-cloanilin theo phuong
thirc md ta trong Vi du 30. 'H NMR (400 MHz, DMSO-d6) 8: 8,76 (s, 1H), 8,20 (s, 1H),
7,61-7,57 (m, 1H), 7,45-7,40 (m, 3H), 6,83 (dd, J= 10,4, 16,8, 1H), 6,18 (dd, J = 2,4,
16,8, 1H), 5,75 (dd, J= 2,4, 10,4, 1H), 3,93-3,76 (m, 8H). ESI-MS m/z: 430,1 [M + H]".
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Vidu 38

Téng hop hop chét 1-(4-(8-flo-7-(2-flophenyl)-6-(triflometyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-on
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Vi du 38 14 vi du diéu ché minh hoa theo phwong phép téng hop chung W
Axit 2-Amino-4-clo-3-flobenzoic

Hop chét néu ¢ phan d& muc dugc didu ché tir 3-clo-2-flobenzenamin theo

phuong thirc mo ta trong Vi du 30.
Metyl 2-amino-4-clo-3-flobenzoat

Thionyl clorua (8,37g, 70mmol) dugc bb sung timg giot vao dung dich chira hop
chét axit 2-amino-4-clo-3-flobenzoic (7,0g, 35,0mmol) trong MeOH (100mL) & nhiét
d6 0°C. Hon hop duge lam 4m, duoc khudy & nhiét do trong phong trong thoi gian 30
phut, va sau d6, khudy & nhiét do hdi luu trong thoi gian 16 gid. Hon hop dwogc cb trong
chén khong. Phan con lai duoc chiét bang diclometan va duoc rira bing nude mubi. Lam
khé 16p hitu co bing NaxSO4 va ¢b trong chan khong. Phan con lai dugce tinh ché bing
phuong phéap sic ky c6t nhanh trén silicagel (10% etyl axetat / ete ddu mé) dé thu dugc

san phdm mong mudn (4,0g, hidu sut 56%) 1a chét rin mau tring.
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1-(4-(8-flo-6-(triflometyl)-7-(2-flophenyl)quinazolin-4-yl)piperazin-1-yl)prop-2-en-1-
on

Hop chit néu & phan d& muc duge diéu ché tir metyl 2-amino-4-clo-3-flobenzoat
theo phuong thirc mé ta trong Vi du 32. 'HNMR (400 MHz, DMSO-d6) 5: 8,78 (s, 1H),
8,32 (s, 1H), 7,61 (m, 1H), 7,49-7,37 (m, 3H), 6,87-6,80 (dd, J = 11,0, 16,4 Hz, 1H),
6,21-6,16 (dd, J= 2,4, 16,8 Hz, 1H), 5,775,73 (dd, J= 2,1, 10,0 Hz, 1H), 4,06-4,00 (m,
4H), 3,85-3,72 (m, 4H). ESI-MS m/z: 449,2 [M+H]".

Vidu 39
Téng hop hop chit 1-(4-(7-(2-flo-6-hydroxyphenyl)-6-(triflometyl)cinnolin-4-
yl)piperazin-1-yl)prop-2-en-1-on
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Vi du 39 1a vi du diéu ché minh hoa theo phuong phép téng hop chung X
1-(4-clo-2-nitrophenyl)etanon

Oxalyl clorua (13mL, 150mmol) dugc b sung, tiép theo bang DMF (2 giot) vao
dung dich dugc khudy chira hop chit axit 4-clo-2-nitrobenzoic (15,0g, 75mmol) trong
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THF (250mL) & nhiét d6 0°C. Hon hop duoc khudy ¢ nhiét do 0°C trong thoi gian 10
phut va sau d6, khudy & nhiét d hoi Iuu 2 gid. Hon hop duoc cb trong chin khong toi

trang thai khd dé thu duoc 4-clo-2-nitrobenzoyl clorua.

NaH (3,6g, 90mmol) dugc bd sung theo cac phan vao dung dich chtra hop chét
dietyl malonat (12,0g, 7Smmol) trong THF (250mL), va hdn hop tao ra dugc khudy &
nhiét d6 trong phong trong thoi gian 20 phat. Dung dich chitra hop chit 4-clo-2-
nitrobenzoyl clorua trong THF (100mL) dugc bd sung timg giot vao hdn hop phan tng
& nhiét o 0°C. Hdn hop tao ra duge khudy & nhiét do trong phong trong thoi gian 30
phut va sau 4o, khuéy & nhiét dd 80°C trong thoi gian 2 gid. Hon hgp dugce lam dung
bang nude va phéan chia thanh nudc va etyl axetat. Lam kh 16p hitu co biang NaySO4
khan, loc va cb trong chan khong. Phan con lai dugc hoa tan trong AcOH (25mL) va
20% H2S04(25mL) va hon hgp tao ra duoc khqu & nhiét d6 80°C trong thoi gian 6 gio.
Chiét hdn hop bang etyl axetat, rira bing nuéc mubi, nude va NaHCO; dung dich. Lam
kho 16p hiru co bang NaSO4 va ¢d trong chan khong. Phan con lai dugce tinh ché bang
phwong phép séc ky cot nhanh trén silicagel (etyl axetat/ete dau mé = 1:5) dé thu duoc

san phim mong mudn (5,0g, hidu sut 33%) 1 chét rin mau vang nhat.
1-(2-Amino-4-clophenyl)etanon

Hon hop clia metyl 1-(4-clo-2-nitrophenyl)etanon (5,0g, 25mmol) va Fe (5,6g,
100mmol) trong CH;COOH (50mL) va H>0O (50mL) dwgc khudy ¢ nhiét d6 hdi luu
trong thoi gian 16 gid. Lam 4m hdn hop 1én dén nhiét d9 trong phong va lam dimg bing
dung dich nu6c NaHCOs bao hoa. Chiét hdn hop bang etyl axetat. Lép hitu co duoc rira
bang dung dich nuc NaHCO; bio hoa va nuée mudi, 1am kho bang Na»SO4 va ¢b trong
chan khong. Phan con lai duoc tinh ché bang phurong phép sic ky c6t nhanh trén silicagel
(etyl axetat/ete ddu moé= 1:4) dé thu duoc san phdm mong mudn (3,8, hidu suit 89%)

1a chét rin mau vang.
1-(2-Amino-4-clo-5-iodophenyl)etanon

Bé sung 1-(2-amino-4-clophenyl)etanon (3,0g, 17,7mmol) vao hén hgp cta I
(4,5g, 17,7mmol) va Ag2SO4 (5,5g, 17,7mmol) trong EtOH (100mL), va hdn hop tao ra
dugc khudy & nhiét do trong phong trong thdi gian 45 phut. Chét ran duoc loc va duge

ria béng diclometan, va phén dich loc duoc cd trong chan khong. Phan con lai duoc
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chiét bang diclometan. Lép hitu co duoc rira bang nuwéc mudi, lam kho bang NaySO4va
cd trong chan khéng dé thu duge san pham mong mudn (2,0g, hiéu suét 38%) 1a chit
ran mau tring. ESI-MS m/z: 295,3 [M + HJ".

N-(2-Axetyl-5-clo-4-iodophenyl)axetamit

B& sung axetyl clorua (634mg, 8,14mmol) vao dung dich dugc khudy chtra hop
chit metyl 2-amino-4-clo-3-flo-5-iodobenzoat (2,0g, 6,8mmol) va pyridin (1,6g,
20,3mmol) trong DCM (50mL) & nhiét dd 0°C. Hon hop duoc khuéy & nhi¢t do trong
phong trong thoi gian 16 gio. Hon hop phan tng duoc rira bang nude mudi. Lam kho
16p hitu co bang Na;SO4 khan, loc va ¢ trong chan khong. Phan con lai duoc tinh ché
bang phuong phap sic ky cdt nhanh trén silicagel (etyl axetat/ete dau mo = 1:5) dé thu
dugc san phdm mong mudn (1,4g, hiéu suit 61%). ESI-MS m/z: 338,4 [M + H]*.

N-(2-Axetyl-5-clo-4-(triflometyl)phenyl)axetamit

B4 sung Cul (235mg, 1,24mmol) vao dung dich duoc khudy chira hop chét N-
(2-axetyl-5-clo-4-iodophenyl)axetamit (1,4g, 4.,2mmol) va metyl 2,2-diflo-2-
(flosulfonyl)axetat (1,6g, 8,3mmol) trong NMP (20mL) & nhiét do trong phong, va hon
hop tao ra dugc khudy & nhiét 6 90°C trong thoi gian 16 gid. Hon hop dugc lam dimng
bing nudc va phén chia thanh nudc va etyl axetat. Lam khd 16p hitu co bing Na,SO4
khan, loc va ¢d trong chan khong. Phan con lai dugc tinh ché bang phuong phép séc ky
cdt nhanh trén silicagel (etyl axetat/ete ddu mé = 1:5) dé thu dugc san phdm mong muén

(1,0g, hiéu suét 87%) 1a dau. ESI-MS m/z: 280,1 [M+H]".
1-(2-Amino-4-clo-5-(triflometyl)phenyl)etanon

Hbén hop cua axit 2-axetamido-4-clo-3-flo-5-(triflometyl)benzoic (1,0g,
3,58mmol) trong HCI/MeOH (2,85M, 10mL) dugc khqu & nhi€t d6 60°C trong thoi
gian 1,5 gid. Hon hop phan ung duge ¢ trong chan khong dé thu duoc san phdm mong
mudn (900mg), san pham nay duoc sir dung trong budc tiép theo khong cin tinh ché

thém.
7-clo-6-(triflometyl)cinnolin-4(1H)-on

B4 sung HCI dic (10mL) vao 1-(2-amino-4-clo-5-(triflometyl)phenyl)etanon
(900mg, 3,58mmol). Sau khi hdn hop duogc lam lanh xubng nhiét d6 0°C, dung dich
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chtra hop chét natri nitrit (259mg, 3,76mmol) trong nuéc (2mL) dugc bd sung trong thoi
gian hon 30 phut. Hdn hop duoc khudy & nhiét d6 0°C trong thoi gian 30 phut va sau
d6, khudy & nhiét do 60°C trong thoi gian 2 gid. Hon hop duoc 1am mat va duoc rét vao
trong nude. Chéit rin duoc tap hop bang cach loc thu dwgc san pham thd mong mudn

(680mg, hiédu suit 77%).

1-(4-(7-(2-flo-6-hydroxyphenyl)-6-(triflometyl)cinnolin-4-yl)piperazin-1-yl)prop-2-

en-1-on

Hop chét néu & phin d& muc dwoc didu ché tir 7-clo-6-(triflometyl)cinnolin-
4(1H)-on theo phuong thirc md ta trong Vi du 29. 'THNMR (400 MHz, CDCls) 8: 9,06
(s, 1H), 8,47 (s, 1H), 8,45 (s, 1H), 6,84 (m, 1H), 6,69-6,62 (dd, J= 14,0, 12,0 Hz, 1H),
6,44 (dd, J=2,6, 14,5 Hz, 1H), 5,85 (dd, J = 2,2, 10,0 Hz, 1H), 5,38 (m, 1H), 4,05-3,96
(m,4H), 3,54-3,52 (m, 4H). ESI-MS m/z:447,2 [M+H]".

Vi du 40

Téng hop hop chét 1-(4-(7-(2,4-diflophenyl)-8-flo-6-metylquinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on
OH

OH

Pd(PPhsh OH Nes Br HNZ N, HORe Br O \)N soc,
0%k |
NH, NH NH, N
Na,CO, F F

e 2 e

ol E c e

cl
Br. N _/ Br 1) HCIMeOH
) MezZn
N T
O [ Et;N O Pd(PPh;)
F F F
t:

o
o

Z

\—z

\_

Vi du 40 1a vi du diéu ché minh hoa theo phuong phép téng hop chung AJ
Axit 3-Amino-2,2',4'-triflo-[1,1'-biphenyl]-4-cacboxylic

Hon hop cua axit 2-amino-4-bromo-3-flobenzoic (400mg, 1,71mmol), axit (2,4-
diflophenyl)boronic (405mg, 1,5mmol), Pd(PPhs)s (197mg, 0,171mmol) va Na,COs3
(725mg, 6,84mmol) trong 1,4-dioxan/H,O (10mL/2mL) dugc khuéy & nhiét @d 100°C
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trong diéu kién argon trong thoi gian 16 gio. Lam 4m hdn hop 1én dén nhiét do trong
phong va cb trong chan khong. Phan con lai duoc tinh ché bing phwong phap sic ky cot
nhanh trén silicagel (diclometan / metanol = 20:1) d& tao ra san phim mong mudn

(374mg, hiéu suit 81,9%) 13 chét rdn mau tring nhat. ESI-MS m/z: 268,1 [M + HJ".
Axit 3-Amino-6-bromo-2,2',4'-triflo-[ 1,1'-biphenyl]-4-cacboxylic

Hon hop cia axit 3-amino-2,2',4'-triflo-[1,1'-biphenyl]-4-cacboxylic (374mg,
1,4mmol) va NBS (249mg, 1,4mmol) trong DMF (4mL) dugc khudy & nhiét do trong
phong trong thoi gian 2 gid. Lam dimg hdn hop phan tng bang H,0, va sau do, chiét
bang etyl axetat. Lp hitu co duoc rira bang nudec mudi, lam khd bing NaSO4 va cd
trong chan khong. Phan con lai duoc tinh ché bing phuong phap sic ky cot nhanh trén
silicagel (Ete diu mé / etyl axetat = 2:1) dé tao ra san phdm mong mubn (330mg, hiéu

sudt 67,9%) 1a chét rin mau xam. ESI-MS m/z: 345,9 [M + H]".
6-Bromo-7-(2,4-diflophenyl)-8-floquinazolin-4-ol

Hon hop cta axit 3-amino-6-bromo-2,2',4'-triflo-[1,1'-biphenyl]-4-cacboxylic
(330 mg, 0,95mmol) va formimidamit axetat (790mg, 7,6mmol) dwoc khudy & nhiét do
hdi luu trong thoi gian 16 gid. Lam mat hdn hop xubng nhiét do trong phong, va lam
dimg bang nudc. Chit ran két tiia duge tap hop bang cach loc va dugc rira bang hdn hop
clia ete dau mo-etyl axetat-MeOH (100:10:5) va duoc 1am kho trong chan khéng dé tao
ra san phim thd (320mg, hiéu suit 94,8%) 1a chét rin mau nau. ESI-MS m/z: 354,9 [M
+ HJ".

6-Bromo-4-clo-7-(2,4-diflophenyl)-8-floquinazolin

Hon hop ciia 6-bromo-7-(2,4-diflophenyl)-8-floquinazolin-4-ol  (320mg,
0,901mmol), SOClL, (3mL) va DMF (cat.) dugc khudy & nhiét dd hdi luu trong thoi gian
1 gio. Lam 4m hdn hop 1én dén nhiét do trong phong va sau do, co trong chan khong aé
tao ra san phim mong mudn 14 chét rdn mau niu which dwgc st dung truc tiép trong
buérc tiép theo khong cin tinh ché thém

tert-Butyl-4-(6-bromo-7-(2,4-diflophenyl)-8-floquinazolin-4-yl)piperazin-1-cacboxylat

B& sung hop chit thd 6-bromo-4-clo-7-(2,4-diflophenyl)-8-floquinazolin thu

duogc & trén vao hdn hop cua tert-butyl piperazin-1-cacboxylat (344mg, 1,80mmol) va
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DIPEA (585mg, 4,50mmol) trong dioxan (10mL). Hn hop tao ra dugc khudy & nhiét
d6 hdi luu trong thoi gian 16 gio va sau do, lam dung bang dung dich nuéc NaHCO;
bdo hoa. Chiét hdn hop bang diclometan. Lép hitu co dugc rira bang dung dich nudc
NaHCO:; bdo hoa va nude mudi, 1am khd bang NaySOs va cd trong chan khong. Phén
con lai duge tinh ché bing phuong phép sic ky cot nhanh trén silicagel (etyl axetat/ete
diu mé = 2: 1) dé tao ra san phAm mong mudn (410mg, hidu suét 87%, 2 budc) 1a chét

rin mau tring nhat. ESI-MS m/z: 523,1 [M + H]J".
tert-Butyl-4-(7-(2,4-diflophenyl)-8-flo-6-metylquinazolin-4-yl)piperazin-1-cacboxylat

Bb sung dimetyl-kém (1,147mL, 1,147mmol, 1,0 M trong THF) vao dung dich
chta  hop chit  tert-butyl-4-(6-bromo-7-(2,4-diflophenyl)-8-floquinazolin-4-
yl)piperazin-1-cacboxylat (200mg, 0,382mmol) va Pd(PPhs)s (44mg, 0,0382mmol)
trong THF (4mL) & nhiét d trong phong trong khi quyén nito. Hén hop tao ra dugc
khudy & nhiét d6 trong phong trong thoi gian 30 phut va sau do, khudy & nhiét do 50°C
qua dém. Lam méat hon hop xudng nhiét do trong phong, 1am dimg bang dung dich nuéc
NH4Cl bao hoa, va chiét bang etyl axetat. Lép hitu co dugc rira bang dung dich NaHCO;
bao hoa va nuée mudi, 1am khd bing Na,SO4 va ¢o trong chan khong. Phan con lai duge
tinh ché bang phwong phap HPLC diéu ché dé tao ra san phdm mong mubn (90mg, hiéu
sut 51,3%) 1a chit rin mau trang nhat. ESI-MS m/z: 459,2 [M + H]*.

1-(4-(7-(2,4-Diflophenyl)-8-flo-6-metylquinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on

Hop chét néu & phan dé muc dugc didu ché tir hop chét tert-butyl-4-(7-(2,4-
diflophenyl)-8-flo-6-metylquinazolin-4-yl)piperazin-1-cacboxylat trong 2 budc theo
phuong thirc mo ta trong Vi du 2. 'H NMR (400 MHz, DMSO-d6) 3: 8,67 (s,1H), 7,83
(s,1H), 7,57-7,47 (m, 2H), 7,32-7,29 (m, 1H), 6,84 (dd, J=10,4, 16,8, 1H), 6,18 (dd, J
=24, 16,8, 1H), 5,75 (dd, J = 2,0, 10,4, 1H), 3,87-3,77 (m, 8H), 2,26 (s,3H). ESI-MS
m/z: 413,2 [M + H]".

Viduy 41

Téng hop hop chit 1-(4-(7-(2,4-diflophenyl)-6,8-difloquinazolin-4-yl)piperazin-1-
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yl)prop-2-en-1-on
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Vi du 41 13 vi du diéu ché minh hoa theo phurong phép téng hop chung Y
2-Bromo-1,3-diflo-4-nitrobenzen

B& sung KNOs (5,20g, 51,80mmol) vao trong dung dich chtra hop chét 2-bromo-
1,3-diflobenzen (5,0g, 26,0mmol) trong H2SO4 (30mL) & nhi¢t dd 0°C va dugce khuéy 4]
nhiét d6 25°C trong thoi gian 18 gid. Hon hop duoc rét vao trong nude da va duge chiét
bang etyl axetat. L6p hiru co duoc rira bang dung dich nuéc NaHCOs bdo hoa va nudce
mudi, 1am kho béng NaySO4 va cd dé tao ra san phém 1a chét rin mau vang (5,0g, hi¢u
suit 81%).

3-Bromo-2,4-difloanilin

Bot sit (5,30g, 94,53mmol) duge bd sung theo cic phan vao hdn hop cua 2-
bromo-1,3-diflo-4-nitrobenzen (5g, 21,01lmmol), AcOH (5,70g, 94,53mmol), EtOH
(100mL) va H,0 (60mL) & nhiét d6 trong phong, va hdn hop tao ra dugc khudy & nhiét
d0 trong phong trong thoi gian 16 gio. Hon hop duge trung hoa bang dung dich NaOH
(5N) va sau d6, chiét bing etyl axetat. L6p hitu co dugce rira bang nude mudi, 1am khd
bang Na>SO4 va o trong chan khong. Phén con lai duoc tinh ché bang phuong phap sic
ky ¢t nhanh trén silicagel (dau mo) dé thu dwgc san phdm mong mudn (1,60g, hidu sut

37%) 1a ddu méau vang.
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N-(3-Bromo-2,4-diflophenyl)-2-(hydroxyimino)axetamit

Bb sung axit sulfuric dic (4mL) vao hdn hop cua 3-bromo-2,4-difloanilin (1,60g,
7,69mmol), NaxSO4 (9,82, 68,77mmol), 2,2,2-tricloetan-1,1-diol (1g, 5,82mmol) va
hydroxylamin hydroclorua (1,1g, 15,87mmol). Hon hop tao ra duoc khudy & nhiét do
130°C trong thoi gian 2 gir va chit két tia mau vang dugc tao ra. Hon hop duge lam
mat xudng nhiét d6 trong phong. Chét rin duoc tap hop bang cach loc, rira bing nudc,

va lam khd trong khong khi dé thu duoc san phdm mong mubdn (1,3g, hiéu suét 61%).
1-(4-(6,8-Diflo-7-(2,4-diflophenyl)quinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on

Hop chét néu & phan dé muc dugc diéu ché tir N-(3-bromo-2,4-diflophenyl)-2-
(hydroxyimino)axetamit theo phuong thirc mé ta trong Vi du 30.
"HNMR (400 MHz, CDCls) 3: 8,83 (s, 1H), 7,49-7,44 (m, 2H), 7,09-7,00 (m, 2H), 6,63
(dd, J=10,5, 16,9 Hz, 1H), 6,39 (dd, J= 1,3, 16,8 Hz, 1H), 5,80 (dd, /= 1,4, 10,4 Hz,
1H), 3,91-3,86 (m, 8 H). ESI-MS m/z: 417,2 [M + H]".
Vidu 42
Téng hop hop chit  1-(4-(6-clo-7-(2,4-diflophenyl)-8-hydroxyquinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-on
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Vi du 42 1a vi du diéu ché minh hoa theo phuong phap tong hop chung Z
tert-Butyl4-(7-bromo-6-clo-8-metoxyquinazolin-4-yl)piperazin-1-cacboxylat

B& sung CH30Na (17mg, 0,15mmol) vao dung dich chita hop chét tert-butyl 4-
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(7-bromo-6-clo-8-floquinazolin-4-yl)piperazin-1-cacboxylat (45mg, 0,10mmol) trong
THF (8mL) & nhiét do trong phong, va hdn hop tao ra dugc khudy trong thoi gian 16
gid. Hon hop duoge rét vao trong nuée da, va duge chiét bang etyl axetat. Lép hitu co
dugc rira bang nudc mudi, 1am kho bing Na,SO4 va ¢d trong chan khong. Phén con lai
duoc tinh ché bing phuong phap Prep-TLC dé thu dugc san phim mong muén 14 chat
ran mau tring (32mg, hiéu suét 70%). ESI-MS m/z: 459,1 [M + HJ".

tert-Butyl4-(6-clo-7-(2,4-diflophenyl)-8-metoxyquinazolin-4-yl)piperazin-1-

cacboxylat

Hon hop cla tert-butyl4-(7-bromo-6-clo-8-metoxyquinazolin-4-yl)piperazin-1-
cacboxylat (65mg, 0,14mmol), axit 2,4-diflophenylboronic (25mg, 0,15mmol),
Pd(PPhs)s (16mg, 0,014mmol) va NapCOs3 (45mg, 0,42mmol) trong 1,4-dioxan/H>O
(8mL/2mL) duoc khudy & nhiét d6 100°C trong diéu kién argon trong thoi gian 16 gid.
Lam 4m hén hop 1én dén nhiét d trong phong va co trong chan khong. Phan con lai
duoc tinh ché bang phwong phép séc ky cot trén silicagel (1% metanol/diclometan) dé
thu dugc san phdm mong mudn (17mg, hiéu sudt 25%) 1 chét rin mau trang. ESI-MS

m/z: 491,2 [M + H]".
6-clo-7-(2,4-diflophenyl)-8-metoxy-4-(piperazin-1-yl)quinazolin

B6 sung TFA (ImL) vao dung dich chta hop chét tert-butyl4-(6-clo-7-(2,4-
diflophenyl)-8-metoxyquinazolin-4-yl)piperazin-1-cacboxylat (22mg, 0,044mmol)
trong diclometan (5mL) & nhiét do trong phong, va hdn hop tao ra dugce khudy & nhiét
d6 trong phong trong thoi gian 1 gio. Hon hop dugc cd trong chén khong. Hdn hop duoc
lam dimg bang NaHCOs dung dich, va dung dich nuéc duge chiét bang etyl axetat. Lép
hitu co duge rira bing nude mudi, 1am kho bang NaySO4 va 6 trong chan khong dé thu

dugc san phAm mong muén 1a chét rén mau tring (17mg, hiéu sut 100%).

1-(4-(6-clo-7-(2,4-diflophenyl)-8-metoxyquinazolin-4-yl)piperazin-1-yl)prop-2-en-1-
on

B4 sung acryloyl clorua (5mg, 0,05mmol) vao dung dich chira hop chit tho 6-
clo-7-(2,4-diflophenyl)-8-metoxy-4-(piperazin-1-yl)quinazolin thu dugc & trén (17mg,
0,0448mmol) trong diclometan (10mL) va EtsN (14mg, 0,134mmol) & nhi¢t do 0°C, va
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hén hop tao ra duoc khudy ¢ nhiét d6 0°C trong thoi gian 2 gid. Hon hop dugc lam dung
bang dung dich nuéc NaHCO; bdo hoa, va sau dé, chiét bing etyl axetat. Lép hitu co
dugc rira bang dung dich NaHCOj3 bdo hoa va nude mudi, 1am kho bing Na;SO4 va ¢d
trong chan khong. Phan con lai duoc tinh ché bang phuong phap Prep-TLC dé tao ra san
phidm mong mudn (9mg, hiéu suit 47%) 13 chét rin mau tring. "H NMR (400 MHz,
CDCl) o: 8,82 (s, 1H), 7,77 (s, 1H), 7,29-7,33 (m, 1H), 6,97-7,06 (m, 2H), 6,61-6,67
(m, 1H), 6,37-6,42 (m, 1H), 5,79-5,82 (m, 1H), 3,96 (s, 3H), 3,82-3,92 (m, 8H). ESI-
MS m/z: 445,2 [M + H]".

1-(4-(6-clo-7-(2,4-diflophenyl)-8-hydroxyquinazolin-4-yl)piperazin-1-yl)prop-2-en-1-

on

Bé sung BBr; (298mg, 1,19mmol) vao dung dich chira hop chét 1-(4-(6-clo-7-
(2,4-diflophenyl)-8-metoxyquinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on (53mg,
0,119mmol) trong diclometan (10mL) & nhiét dd -78°C trong moi trudng nito, va hdn
hop tao ra dugc khudy & nhiét d6 nim trong khoang tir -78°C dén nhiét do trong phong
trong thoi gian 3 gid. Hén hop duoc lam lanh xudng nhiét d6 -30°C, va dung dich
NaHCO; duge bd sung vao hdn hop. Dung dich nude duge chiét bing etyl axetat. Lép
hitu co dugc rira bang nudc mudi, 1am kho bing NaySO4 va ¢d trong chan khong. Phin
con lai duge tinh ché bang phuong phéap Prep-TLC dé thu duge san phim mong mubn
14 chét rdn mau tring (17mg, hiéu sut 33%). 'H NMR (400 MHz, DMSO-d6) &: 8,70
(s, 1H), 7,61 (s, 1H), 7,37-7,46 (m, 2H), 7,20-7,24 (m, 1H), 6,80-6,87 (m, 1H), 6,15-
6,20 (m, 1H), 5,72-5,76 (m, 1H), 3,76-3,86 (m, 8H). ESI-MS m/z: 431,1 [M + H]".

Vi du 43

Téng hop hop chét 1-(4-(6-clo-7-(2-flo-6-hydroxyphenyl)-5-(triflometyl)quinazolin-4-

-293-



24868

yl)piperazin-1-yl)prop-2-en-1-on
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Vi du 43 1a vi du diéu ché minh hoa theo phuong phap téng hop chung AA
5-Bromo-2-metyl-1-nitro-3-(triflometyl)benzen

2-Metyl-1-nitro-3-(triflometyl)benzen (1g, 4,87mmol) dugc hoa tan trong axit
sulfuric diac (15mL), 1,3-dibromo-5,5-dimetylimidazolidine-2,4-dion (836mg,
2,92mmol) dugc bd sung theo cac phan vao hdn hop va hdn hop tao ra dugce khudy &
nhiét d6 trong phong trong thdi gian 2 gid. Hon hop phan tmg duoc rét vao trong nudc
da, khudy trong thoi gian 10 phit, va sau d6, chiét bang etyl axetat. L6p hitu co két hop
dugce rira bing nude, dung dich NaHCOj; bao hoa va nude mubi, 1am kho bang NaxSOs,

va ¢6 trong chén khong dé thu dugc san pham thé (1,1g).
5-Bromo-2-(bromometyl)-1-nitro-3-(triflometyl)benzen

B& sung NBS (12,6g, 70,61mmol) vao trong dung dich chira hop chat 5-bromo-
2-metyl-1-nitro-3-(triflometyl)benzen (19g, 67,25mmol) va BPO (1,63g, 6,73mmol)
trong CCls (200mL). H3n hop dwoc khudy & nhiét do hdi lwu trong didu kién argon trong
thoi gian 18 gid. Hon hop tao ra duogc ¢b va phan con lai dugc tinh ché bang phuong

phap sic ky cot rira giai bang ete diu mo dé tao ra san phdm (14g, hiéu sudt 58%).
4-Bromo-2-nitro-6-(triflometyl)benzaldehyt

B4 sung N-metylmorpholin N-oxit (9,2g, 82,14mmol) vao hén hgp ctia 5-bromo-
2-(bromometyl)- 1-nitro-3-(triflometyl)benzen (14g, 38,88mmol) va céc riy phan tir 4A
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(25g) trong MeCN (120mL) & nhiét do trong phong, va hdn hop tao ra dugc khudy trong
diéu kién argon trong thoi gian 1,5 gio. Hon hop duoc pha lodng bing etyl axetat va
dugc loc. Phan dich loc dwge rira béng H,0, IN HCI va nuéc mudi, 1am khod bing
NaSOq va ¢b trong chan khong dé tao ra san phdm mong muén (4,1g, hiéu suit 37%),

san pham nay duogc st dung trong budc tiép theo khong cin tinh ché thém.
Axit 4-Bromo-2-flo-6-nitrobenzoic

B sung NaClO; (4,97g, 55,03mmol) va NaH>PO4 (6,62, 55,03mmol) vao dung
dich chtra hop chat 4-bromo-2-nitro-6-(triflometyl)benzaldehyt (4,1g, 13,75mmol)
trong hdn hgp ctia THF, H,0 va t-BuOH & nhiét d6 -5°C. Hon hop dugc xir Iy bang timg
giot 2-metylbut-2-en (6,75g, 96,25mmol). Phan tmg dugc khudy & nhiét d6 0°C trong
thoi gian 1,5 gid va ¢d trong chan khong. Phan con lai duoc pha lodng bang nuée, duoc
axit hoa bang 2N HCI t6i do pH 4-5 va sau d6, chiét bang etyl axetat. L6p hitu co dugc
rira bing nude va nude mudi, 1am kho bing Na»SOs, va cd dé thu dugc san phdm thd

(4,4g), san phdm nay duoc sir dung truc tiép trong budc tiép theo.
Axit 2-Amino-4-bromo-6-(triflometyl)benzoic

B& sung Fe (3,6g, 64,5mmol) vao dung dich chtra hop chét axit 4-bromo-2-flo-
6-nitrobenzoic (4,4g, 12,9mmol) trong hdn hop ctia AcOH (40mL) va H20 (20mL), va
hdn hop tao ra duoc khudy & nhiét do trong phong trong thdi gian 2 gio. Hon hop duoc
r6t vao trong nude, va dugce chiét bang EtOAc. Lép hitu co duge rira bang nude va nude
mudi, 1am kho bang Na,SOa, va ¢b trong chan khong dé thu dugc san pham dich (3,1g)

khong can tinh ché thém.
Metyl 2-amino-4-bromo-6-(triflometyl)benzoat

B& sung Cs2CO;3 (4,82g, 14,79mmol) vao trong dung dich chira hop chat axit 2-
amino-4-bromo-6-(triflometyl)benzoic (2,8g, 9,86mmol) trong DMF (30mL), va hdn
hop tao ra dugc khudy & nhiét do trong phong trong thoi gian 40 phut. CHsI (1,4g,
9,86mmol) dugc bd sung timg giot vao hdn hop nay, va tiép tuc khudy & nhiét do trong
phong trong thoi gian 16 gio. Hon hgp duge rét vao trong nude va duge chiét biang etyl
axetat. L6p hitu co dwoc rira bang nude va nude mubi, lam kho bang NaSO4 va ¢o trong

chan khéng. Phin con lai dugc tinh ché bang phuong phép sic ky cot nhanh trén silicagel
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(etyl axetat/ete ddu mé = 1:10) dé tao ra san phdm mong mudn (2,9g, hiéu suit 97%) la

chét rin mau vang.
Metyl 6-amino-4-bromo-3-clo-2-(triflometyl)benzoat

NCS (1,51g, 11,28mmol) duge bd sung theo cic phin vio dung dich chta hop
chit metyl 2-amino-4-bromo-6-(triflometyl)benzoat (2,8g, 9,39mmol) trong ruou
isopropyl (45mL) & nhiét d6 trong phong, va hén hop tao ra duoc khudy & nhiét do hdi
Iwu trong thoi gian 16 gio. Lam 4m hén hop 1én dén nhiét d6 trong phong va phén con
lai dugc tinh ché bang phwong phap sic ky c¢ot nhanh trén silica (etyl axetat/ete ddu mé

= 1:20) dé thu dugc san phdm mong mubn (860mg, hidu suit 27%).

1-(4-(6-clo-7-(2-flo-6-hydroxyphenyl)-5-(triflometyl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

Hop chit néu ¢ phan d& muc duoc diéu ché tir metyl 6-amino-4-bromo-3-clo-2-

(triflometyl)benzoat theo phuong thirc md ta trong Vi du 30.

'H NMR (400 MHz, DMSO-d6) $:10,29 (s, 1H), 8,50 (s, 1H), 7,93 (s, 1H), 7,35-7,33
(m , 1H), 6,91-6,89 (m, 1H), 6,83-6,76 (m, 1H), 6,17-6,12 (dd, J = 2,0, 16,8 Hz, 1H),
5,74-5,70 (dd, J= 2,4, 10,4 Hz, 1H), 3,88 (s, 4H), 3,66-3,64 (m, 2H), 3,4 6(m, 2H). ESI-
MS m/z: 481,3 [M + HJ".

Vi du 44

Téng hop hop chit 4-(4-acryloylpiperazin-1-yl)-6-clo-7-(5-metyl-1H-indazol-4-
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Vi du 44 14 vi du diéu ché minh hoa theo phuong phép téng hop chung AB
7-Bromo-4,6-dicloquinolin N-oxit

B& sung UHP (359mg, 3,82mmol) vao dung dich dugc khudy chtra hop chét 7-
bromo-4,6-dicloquinolin (500mg, 1,82mmol) trong DC trong diéu kién argon,. Hdn hop
duoc lam lanh xuéng nhiét do 0°C, va TFA (415mg, 3,64mmol) dugc bd sung vao hon
hop. Han hop tao ra duoc khudy & nhiét do trong phong trong thoi gian 16 gio. Hon hop
duogc rira bang nude mudi, 1am kho bang NaxSO4 khan, loc va ¢b trong chan khong dé

thu duoc san phdm mong muébn (450mg, hiéu suat 85%). ESI-MS m/z: 292,3 [M + H]".
7-Bromo-2,4,6-tricloquinolin

Hon hop ctia 7-bromo-2,4,6-tricloquinolin N-oxit (450mg, 1,55mmol) trong
POCI; (20mL) dugc khudy & nhiét d6 hdi luu trong thoi gian 1 gio. Hdn hop duoc cd
t6i trang thai khd va phan con lai duoc phan chia thanh nuéc va etyl axetat. Lam kho
16p hitu co bing Na>SO4 khan, loc va c6 trong chan khong. Phan con lai dugc tinh ché
bing phuong phép sic ky cot nhanh trén silicagel (etyl axetat/ete dau mé = 1:5) dé thu
duoc san phdm mong mudn (400mg, hidu suit 84%) 1a chit rin. ESI-MS m/z: 310,1
[M+H]*.

7-Bromo-4,6-dicloquinolin-2(1H)-on

Hon hop clia 7-bromo-2,4,6-tricloquinolin (400mg, 1,29mmol) trong dung dich
H2S0420% (10mL) va dioxan (10mL) dugc khudy & nhiét do 140°C trong thdi gian 8
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gi. Hn hop duge lam dimg bing nudc va duge chiét biang etyl axetat. Lam kho 16p
hitu co bang NaySO4 khan, loc va ¢b trong chan khong dé thu dwoc san phim mong

mudn (250mg, hiéu sut 66%) la chit ran. ESI-MS m/z: 292,1[M+H]".
tert-Butyl 4-(7-bromo-6-clo-1,2-dihydro-2-oxoquinolin-4-yl)piperazin-1-cacboxylat

Hon hop cuia 7-bromo-4,6-dicloquinolin-2(1H)-on (250mg, 0,856mmol) va tert-
butyl piperazin-1-cacboxylat (796mg, 4,28mmol) trong n-BuOH (10mL) dugc khudy &
nhiét 6 150°C trong mdt dng gin kin trong thoi gian 24 gio. Hon hop duge lam dimg
bang nudc va duge chiét bang etyl axetat. Lam kho 16p hitu co bang NaySO4 khan, loc
va co trong chan khong. Phan con lai duge tinh ché bang phwong phép sic ky ¢t nhanh
trén silicagel (diclometan/MeOH = 30:1) d& thu dugc san phim mong muén (180mg,
hiéu sudt 47%) 1a chét rin. ESI-MS m/z: 442,1[M+H]".

4-(4-Acryloylpiperazin-1-yl)-6-clo-7-(5-metyl-1H-indazol-4-yl)quinolin-2(1H)-on

Hop chét néu & phin d& muc duge diéu ché tir hop chét tert-butyl 4-(7-bromo-6-
clo-1,2-dihydro-2-oxoquinolin-4-yl)piperazin-1-cacboxylat theo phwong thirc md ta
trong vi du 2. 'TH NMR (400 MHz, DMSO-d6) &: 13,15 (s, 1H), 11,60 (s, 1H), 7,86 (s,
1H), 7,55 (m, 1H), 7,52 (s, 1H), 7,35 (m, 1H), 7,25 (s, 1H), 6,90-6,84 (dd, J= 12,0, 16,4
Hz, 1H), 6,20-6,15 (dd, J=2.4, 16,8 Hz, 1H), 6,02 (s, 1H), 5,77-5,74 (dd, J =2,1, 10,0
Hz, 1H), 3,86-3,83 (m, 4H), 3,13 (m, 4H), 2,17(s, 3H). ESI-MS m/z: 450,2 [M+H]".

Vi du 45

Téng hop hop chét 1-(4-(6-clo-2-(2-(dimetylamino)etylamino)-8-flo-7-(5-metyl-1H-
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indazol-4-yl)quinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on
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Vi du 45 14 vi du diéu ché minh hoa theo phuong phap tdng hgp chung AC
7-Bromo-6-clo-8-floquinazolin-2,4(1H,3H)-dion

Hdn hop clia axit metyl 2-amino-4-bromo-5-clo-3-flobenzoic (10,0g, 39,9mmol)
va ure (12g, 199,6mmol) duge khudy & nhiét do 200 °C trong thoi gian 3 gio. Lam mat
hdn hop xudng nhiét d6 trong phong, nghién vdi etyl axetat va 1am kho dé thu duoc san
phéim tho (13g) 1a chit rdn mau nau.
7-Bromo-2,4,6-triclo-8-floquinazolin

Hdn hop ciia 7-bromo-6-clo-8-floquinazolin-2,4(1H,3H)-dion (13g, 44,5mmol)
trong POCl3 (200mL) va DIPEA (20mL) dugc khudy & nhiét d hdi luu trong thoi gian
16 gid. Lam 4m hdn hop 1én dén nhiét d9 trong phong va cb trong chan khong dé loai
b6 POCls. Phin con lai dugc tinh ché bing phuong phap sic ky nhanh trén silicagel (5%
etyl axetat / ete dau mo) va sau do, rua béng HCI (1M) dé thu duoc san phém (10,4¢,
hiéu suét 74%) 1a chat rdn mau vang.
4-(7-Bromo-2,6-diclo-8-floquinazolin-4-yl)piperazin-1-cacboxylat

B4 sung tert-butyl piperazin-1-cacboxylat ( 6,2g, 33,3mmol) vao dung dich chira
hop chit 7-bromo-2,4,6-triclo-8-floquinazolin (10,4g, 33,3mmol) va DIEA (29mL,
167mmol) trong 1,4-dioxan (100mL) & nhiét 0 trong phong. Hbn hop tao ra duge khudy
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& nhiét do 50°C trong thoi gian 20 phut. Lam 4m hdn hop 1én dén nhiét d6 trong phong
va phén chia thanh nuéc va etyl axetat. L6p hitu co dugc rira bang nudc mudi, 1am khod
bang Na2SO4 va ¢6. Phan con lai dwoc tinh ché bing phuong phép sic ky c¢ot nhanh trén
silicagel (MeOH/diclometan =1:200) dé thu duoc san pham mong mubn (6g, hiéu suét

40%) 1 chét rin mau vang. ESI-MS m/z: 447,2 [M + HJ".

tert-Butyl4-(2-(2-(dimetylamino)etylamino)-7-bromo-6-clo-8-floquinazolin-4-
yl)piperazin-1-cacboxylat

B6 sung DIEA (243mg, 1,88mmol) va N',N'-dimetyletan-1,2-diamin (166mg,
1,88mmol) vao dung dich dugc khudy chira hop chét tert-butyl 4-(7-bromo-2,6-diclo-8-
floquinazolin-4-yl) piperazin-1-cacboxylat (300mg, 0,63mmol) trong propan-2-ol
(10mL), va hdn hop tao ra dugc khudy & nhiét d6 95°C qua dém. Lam mat hdn hop
xubng nhiét d6 trong phong, va phan chia thanh nuéc va etyl axetat. Lam khd 16p hitu
co bang Na»SOs khan, loc va ¢d trong chan khong. Phan con lai dugc tinh ché bing
phuong phép séc ky cot nhanh trén silicagel (1 - 5% MeOH /dichorometan) dé thu dugc
san phAm mong mudn (230mg, hiéu sudt 69%) 1a chit rin mau tring. ESI-MS m/z: 531,3
[M+H]".
1-(4-(2-(2-(Dimetylamino)etylamino)-6-clo-8-flo-7-(5-metyl-1H-indazol-4-
yl)quinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on

Hop chét néu & phin dé muc dugc didu ché tir hop chét tert-butyl 4-(2-(2-
(dimetylamino)etylamino)-6-clo-8-flo-7-(5-metyl-1H-indazol-4-yl)quinazolin-4-
yl)piperazin-1-cacboxylat trong 3 buéc theo phuwong thirc mo ta trong Vi du 2.

'H NMR (400 MHz, DMSO-d6) 8: 13,16 (s, 1H), 7,81 (s, 1H), 7,56-7,58 (m, 2H)
, 1,37-7,39 (m, 1H), 6,96-7,32 (m, 1H), 6,82-6,89 (m, 1H), 6,17 (dd, J = 2,2, 16,5 Hz,
1H), 5,74 (dd, J = 2,1, 10,3 Hz, 1H), 3,72-3,84 (m, 8H), 3,45 (m, 2H) , 2,42-2,45 (m,
2H), 2,17-2,21 (m, 9H). ESI-MS m/z: 537,4 [M + H]".

Vidu 46

Téng hop hop chét 1-(4-(6-clo-2-((dimetylamino)metyl)-8-flo-7-(5-metyl-1H-indazol-
4-yl)quinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on
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Vi du 46 14 vi du diéu ché minh hoa theo phwong phap tdng hgp chung AD

Boc

Metyl 2-amino-4-bromo-5-clo-3-flobenzoat

SOCl, (4,457g, 37,46mmol) duoc bd sung ting giot vao hdn hop cua axit 2-
amino-4-bromo-5-clo-3-flobenzoic (1,0g, 3,746mmol) trong CH30H (30mL), va hdn
hop tao ra dugc khudy & nhiét do 100°C trong thoi gian 16 gio. Dung mdi duoc loai bo
va phan con lai dugc hoa tan trong etyl axetat. Lép hitu co duge rira bang dung dich
nuée NaHCO3 bo hoa va nude mubdi, 1am kho béng NaxSO4 va ¢b. Phan con lai duge
tinh ché bang phwong phap sic ky cot (etyl axetat/ete ddu mo = 1:10) dé thu duoc san
ph&m 1a chét rdn mau hdng (848mg, hidu suét 81%).

7-Bromo-6-clo-2-(clometyl)-8-floquinazolin-4-ol

Hdn hop clia metyl 2-amino-4-bromo-5-clo-3-flobenzoat (500mg, 1,779mmol)
va 2-cloaxetonitril (667mg, 8,895mmol) trong dioxan (30mL) dugc thdi vao bing khi
HCI & nhiét do trong phong trong thoi gian 1 gidy, va hdn hop tao ra dugce khudy & nhiét
do 80°C trong thdi gian 16 gid. Lam 4m hdn hop 1én dén nhiét do trong phong va sau
d6, Et,O (20mL) duoc bd sung vao hdn hop. Sau khi khudy trong thoi gian 1 gio, hdn
hop dugce loc va chét rin mau tring dugc tap hop. Chat rdn mau tring dugc hoa tan trong
etyl axetat va dugc rira bing dung dich nu¢c NaHCOs bdo hoa va nude mubi. Lam kho
16p hitu co bang Na>SO4 va ¢o trong chan khong dé thu duoc san pham 1 chét rin mau

tring (605mg, hiéu sudt 104%).
7-Bromo-4,6-diclo-2-(clometyl)-8-floquinazolin

Hoén hop cua 7-bromo-6-clo-2-(clometyl)-8-floquinazolin-4-ol  (300mg,
0,925mmol) va DIEA (3mL) trong POCI3 (30mL) dugc khudy ¢ nhiét 6 130°C trong

thoi gian 16 gid. Hon hop duge cd trong chan khong va dugc tao dong s6i bang toluen.
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Phan con lai dugc tinh ché bang phuong phap sic ky cot trén silicagel (etyl axetat/ete

diu mé = 1:6) @& thu dwoc san phim 1a chét rin mau da cam (320mg, hiéu sudt 100%).
tert-Butyl-4-(7-bromo-6-clo-2-(clometyl)-8-floquinazolin-4-yl)piperazin-1-cacboxylat

Hon hop cua 7-bromo-4,6-diclo-2-(clometyl)-8-floquinazolin  (320mg,
0,936mmol) va tert-butyl piperazin-1-cacboxylat (260mg, 1,397mmol) trong i-PrOH
(30mL) duoc khudy & nhiét do 75°C trong thoi gian 1 gid. Hdn hop duge cd trong chan
khong. Phan con lai dugce hoa tan trong etyl axetat, rira bang dung dich nuéc NaHCO;
bdo hoa va nudec mudi, 1am khé bang NaSO4 va cd. Phan con lai dugc tinh ché bang
phuong phép sic ky cot trén silicagel (etyl axetat/ete diu mo = 1:4) d@é thu dugc san

pham 12 chét rin mau vang (422mg, hidu suit 92%). ESI-MS m/z: 495,2 [M+H]".

tert-Butyl-4-(7-bromo-6-clo-2-((dimetylamino)metyl)-8-floquinazolin-4-yl)piperazin-

1-cacboxylat

Hon hop cta 7-bromo-4,6-diclo-2-(clometyl)-8-floquinazolin  (422mg,
0,857mmol) va dimetylamin (2,0M trong THF, 4,7mL) dugc khudy & nhiét do 80°C
trong thoi gian 16 gio. Hon hgp dugce pha lodng bang etyl axetat, rira bang dung dich
nuéc NaHCO3 bdo hoa va nude mudi, 1am kho b??mg NaySO4 va ¢6. Phan con lai duoc
tinh ché bang phuong phap séc ky cot trén silicagel (diclometan/MeOH = 30:1) dé thu
duoc san phdm 1a diu dic mau da cam (437mg, hiéu sut 100%). ESI-MS m/z: 504,2
[M+H]*.

1-(4-(6-clo-2-((dimetylamino)metyl)-8-flo-7-(5-metyl-1H-indazol-4-yl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-on

Hop chit néu ¢ phan d& muc dugc didu ché tir hop chét tert-butyl-4-(7-bromo-6-
clo-2-((dimetylamino)metyl)-8-floquinazolin-4-yl)piperazin-1-cacboxylat trong 3 buéc
theo phuong thirc md ta trong Vidu 2. "HNMR (400 MHz, DMSO-d6) &: 13,24 (s, 1H),
8,15 (s, 1H), 7,62 (m, 2H), 7,42 (m, 1H), 6,88 (dd, J; = 10,4 Hz, J> = 16,8 Hz, 1H), 6,22
(dd, J; = 2,4 Hz, J> = 17,2 Hz, 1H), 5,78 (dd, J; = 2,4 Hz, J> = 10,4 Hz, 1H), 4,33 (s,
2H), 4,05 (m, 8H), 2,82 (s, 6H), 2,17 (s, 3H). ESI-MS m/z: 508,2[M +H]".
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Vidu47

Téng hop hop chit 1-(4-(6-clo-5-flo-7-(2-flo-6-hydroxyphenyl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-on
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Vi du 47 12 vi du diéu ché minh hoa theo phwong phap téng hop chung AE
5-Bromo-2-metyl-1,3-dinitrobenzen

B sung 1,3-dibromo-5,5-dimetylimidazolidin-2,4-dion (9,42g, 32,94mmol) vao
dung dich chira hop chét 2-metyl-1,3-dinitrobenzen (10g, 54,91mmol) trong axit
sulfuric ddc (150mL), va hdn hop tao ra dugc khudy & nhiét do trong phong trong thoi
gian 2 gio. Hén hop dwoc rét vao trong nudc da, khudy trong thoi gian 10 phit, va sau
do, chiét bang etyl axetat. Lép hiru co két hop duogc rira bang nude, dung dich NaHCO;

bao hoa va nudc mubi, lam khd bang NaySOs, ¢d dé thu dugc sin phdm thd (15g).
5-Bromo-2-metyl-3-nitroanilin

Bé sung (NH4)S (39g, 22% trong nuée) ting giot vao hdn hgp ciia 5-bromo-2-
metyl-1,3-dinitrobenzen (11,2g, 42,91mmol) va pyridin (15,6g, 197,47mmol) trong
EtOH (230mL) trong thdi gian hon 1 gid. Hon hgp dugc ¢6 trong chan khong. Phéan con
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lai dugc pha lodng bang nudc va khudy & nhiét d6 0°C trong thoi gian 10 phit. Chét rin
duogc tap hop b%lng cach loc, rira b::ing nudce, va lam kho trong chan khong dé thu duoc

10,5g san pham tho.
5-Bromo-1-flo-2-metyl-3-nitrobenzen

B6 sung tert-butyl nitrit (5,1g, 49,34mmol) timg giot vao hdn hop clia 5-bromo-
2-metyl-3-nitroanilin (9,5g, 41,12mmol) va BF3-Et;O (8,7g, 61,67mmol) trong THF
(30mL) va diclometan (60mL) & nhiét o -10°C, va hdn hop tao ra dugc khuéy O nhiét
d6 0°C trong thoi gian 1,5 gid. Hén hop duoc pha lodng bang diclometan (200mL) va
khudy trong thoi gian 5 phit. Chit rdn dwoc tdp hop bing cach loc va lam kho trong
chan khong. San phim tho duoc tron két hop voi cat va gia nhiét téi nhiét d6 120°C
trong thoi gian 40 phut. Lam mat hdn hop xudng nhiét do trong phong, va sau dé, rira
bang diclometan. Lép hitu co dugc cb trong chian khong va phan con lai duoc tinh ché
bing phuong phép séic ky cot trén silicagel (ete dau mo) dé tao ra san phim (3,6g, hiéu
sudt 37,5%).

5-Bromo-2-(bromometyl)-1-flo-3-nitrobenzen

B6 sung NBS (10,2g, 57,43mmol) vao dung dich chira hop chét 5-bromo-1-flo-
2-metyl-3-nitrobenzen (11,2g, 47,86mmol) va BPO (1,2g, 4,79mmol) trong CCls
(150mL) va hdn hop tao ra duge khudy & nhiét do hdi Iuu trong diéu kién argon trong
thoi gian 18 gid. Hon hop dwoc cd trong chan khong va phan con lai dugc tinh ché bang
phuong phép sic ky cot trén silicagel (ete diu mo) dé tao ra san phdm (11,7g, hiéu suét

78%).
4-Bromo-2-flo-6-nitrobenzaldehyt

B6 sung N-metylmorpholin N-oxit (9,2g, 82,14mmol) vao hdn hop clia 5-bromo-
2-(bromometyl)-1-flo-3-nitrobenzen (10g, 41,28mmol) va céac ry phan tir 4A (25g)
trong MeCN (120mL) & nhiét do trong phong, va hdn hop tao ra dugc khudy trong diéu
kién argon trong thoi gian 1,5 gid. Hon hop dugc pha lodng bang etyl axetat va dugc
loc. Phdn dich loc duoc rira bang H,0, 1IN HCI va nude mudi. Lam kho 16p hitu co bang
NaxSO4 va cd trong chan khong @& thu dugc san phim (6,82g, 67%), san phim nay dugc

sir dung trong budc tiép theo khong can tinh ché thém.
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Axit 4-Bromo-2-flo-6-nitrobenzoic

B sung NaClO: (5,83g, 64,51 mmol) va NaH,POs (7,74g, 64,51 mmol), tip theo
bang cach bd sung 2-metylbut-2-en (7,92g, 112,91mmol) tirng giot vao dung dich chira
hop chét 4-bromo-2-flo-6-nitrobenzaldehyt (4g, 16,13mmol) trong THF-H>O-t-BuOH
& nhiét do -5°C. Hén hop duoc khudy & nhiét d6 0°C trong thoi gian 1,5 gid va cd trong
chan khong. Phan con lai duoc pha lodng bang nude va dugce axit hoa bang 2N HCI tdi
d6 pH 4-5. Chiét hdn hop bang etyl axetat. Lép hitu co dwoc rira bing nudc va nudce
mudi, 1am khd bang Na,SOu, va cb trong chan khong dé thu duoc san phdm tho (4,8¢2),

san pham nay duoc st dung truc tiép trong budc tiép theo.
Axit 2-Amino-4-bromo-6-flobenzoic

B6 sung Fe (5,1g, 90,9mmol) vao dung dich chira hop chét axit 4-bromo-2-flo-
6-nitrobenzoic (4,8g, 18,18mmol) trong AcOH (40mL) va H>O (20mL), va hdn hop tao
ra dugc khudy & nhiét do trong phong trong thoi gian 2 gio. Hon hop dugc rét vao trong
nuée, va dugc chiét bang etyl axetat. Lop hitu co duge rira bang nudc va nude mudi,
lam kho bang Na»SOs, va ¢d trong chan khong dé thu duge san phdm tho (2,75g), san

phim nay duogc st dung trong bude tiép theo khong can tinh ché thém.
Metyl 2-amino-4-bromo-6-flobenzoat

B6 sung Cs2CO;3 (5,74g, 17,63mmol) vao dung dich chira hop chét axit 2-amino-
4-bromo-6-flobenzoic (2,75g, 11,75mmol) trong DMF (40mL), va hdn hop tao ra dugc
khudy & nhiét d6 trong phong trong thoi gian 40 phat. B6 sung CHsI (1,75g, 12,33mmol)
ting giot vao hdn hop nay, va hdn hop tao ra dugc khudy & nhiét d trong phong trong
thoi gian 16 gio. Hén hop duoc rét vao trong nude va dugc chiét bang etyl axetat. Lép
hitu co dugc rira bang nude va nude mudi, lam khé bing Na»SO4, va cb trong chén
khong. Phan con lai dugc tinh ché bang phuong phap sic ky cot nhanh trén silicagel
(etyl axetat/ete ddu mo = 1:15) dé tao ra san pham mong mubn (2,32g, hidu suit 80%)

1a chit rdn mau vang.
Metyl 6-amino-4-bromo-3-clo-2-flobenzoat

B6 sung NCS (2,2g, 16,25mmol) theo céac phan vao dung dich chra hop chét
metyl 2-amino-4-bromo-6-flobenzoat (3,8g, 15,48mmol) trong rugu isopropyl (45mL)
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& nhiét do trong phong, va hdn hop tao ra duoc khudy & nhiét do hdi luu trong thoi gian
4 gid. Hon hop dugce ¢ trong chan khong va phan con lai duoc tinh ché bang phuong
phép séc ky cot nhanh trén silicagel (etyl axetat/ete ddu moé = 1:30) dé tao ra san phdm

mong muén (1,68g, hiéu suit 38%).
Axit 6-Amino-4-bromo-3-clo-2-flobenzoic

B6 sung LiOH.H,0 (297mg, 7,08mmol) vio dung dich chtra hop chit metyl 6-
amino-4-bromo-3-clo-2-flobenzoat (200mg, 0,71mmol) trong hdn hop ciia THF (SmL),
H,0 (2mL) va MeOH (1mL). Hdn hop tao ra dwoc khudy & nhiét d6 trong phong trong
thoi gian 2 gio. Hon hop duogc ¢6 trong chan khong. Phan con lai dugc pha lodng bing
nudce va duge axit héa bang 2N HCI t6i do pH 4-5. Chiét hdn hop bing etyl axetat. L6p
hitu co duoc rira bing nudc va nude mudi, lam kho bing NaySOq, va ¢ trong chan

khoéng dé thu dugc san phdm mong mubn (189mg, hiéu suat 100%).

1-(4-(6-clo-5-flo-7-(2-flo-6-hydroxyphenyl)quinazolin-4-yl)piperazin-1-yl)prop-2-en-

1-on

Hop chét néu ¢ phan dé muc duge diéu ché tir hop chit axit 6-amino-4-bromo-
3-clo-2-flobenzoic theo phuong thirc md ta trong Vi du 30. 'H NMR (400 MHz, DMSO-
d6) 6:10,22 (s, 1H), 8,66 (s, 1H), 7,65 (s, 1H), 7,31-7,37 (m, 1H), 6,88-6,79 (m, 3H),
6,19-6,14 (dd, J=2,0, 16,8 Hz, 1H), 5,75-5,72 (dd, J= 2.4, 10,4 Hz, 1H), 3,78-3,70 (m,
8H). ESI-MS m/z: 431,4 [M + H]".

Vidu48

Tbng hop hop chét 1-(4-(6-clo-7,8'-biquinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on
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Vi du 48 1a vi du diéu ché minh hoa theo phurong phép tdng hop chung AF
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Axit (4-(4-(tert-Butoxycacbonyl)piperazin-1-yl)-6-cloquinazolin-7-yl)boronic

Hon hop cia tert-butyl  4-(7-bromo-6-cloquinazolin-4-yl)piperazin-1-
cacboxylat(1,45g, 1,0 duong luong), bis(pinacolato)diboron (2,02g, 2,3 duong lugng),
va kali axetat (1,66g, 5,0 duong lugng) trong dioxan dugc loai bo khi bé‘mg khi nito. Sau
khi bd sung PdClx(dppf) (306mg, 0,11 dwong luong), hdn hop phan tng lai duoc loai
b6 khi bang khi nito. Hon hop tao ra duoc khudy & nhiét 6 120°C trong thoi gian 2 gio.
Lam mat hdn hop xubng nhiét do trong phong, pha lodng bing EtOAc, rira bing nudc,
1am kho bing Na»SO4 va ¢b trong chan khong. Phan con lai duoc tinh ché bang phuong

phap sic ky cot trén silicagel dé thu duoc san phdm mong mudn vé6i hidu suit 43%.
tert-Butyl 4-(6-clo-[7,8'-biquinazolin]-4-yl)piperazin-1-cacboxylat

B sung 8-bromoquinazolin (79mg, 1,3 duong luong), PdCly(dppf) (26mg, 0,1
dwong lwong) va dung dich nude NaxCOs (1M, 2mL) vao dung dich chira hop chét axit
(4-(4-(tert-butoxycacbonyl)piperazin-1-yl)-6-cloquinazolin-7-yl)boronic (108mg, 1,0
duong lugng) trong dioxan (4mL) trong 6ng gén kin. Hon hop tao ra duoc khudy ¢ nhiét
dd 120°C trong thdi gian 5 phit trong binh phan tng vi séng. Sau khi lam mat, hdn hop
duoc loc va phan chia thanh EtOAc va nuéc. Lam khd 16p hitu co bang NaxSO4 va ¢b

trong chan khong. Phan con lai dugc sir dung truc tiép trong budc tiép theo.
1-(4-(6-clo-[7,8'-biquinazolin]-4-yl)piperazin-1-yl)prop-2-en-1-on

B6 sung TFA (1mL) vao trong hop chét tert-butyl 4-(6-clo-[7,8'-biquinazolin]-
4-yl)piperazin-1-cacboxylat thu dugc & trén (131mg, 1,0 duong luong) trong DCM
(10mL). Hn hop phan ting dugc khudy & nhiét d§ trong phong trong thoi gian 1 gio.
Hbn hop duoc co trong chan khong.

Bé sung acryloyl clorua (0,062mL, 2,8 duong luong) vao dung dich chira hop
chét tho thu dugc & trén trong Et:N (0,5mL, 13,0 duong lugng) va diclometan (10mL),
va hdn hop tao ra dugc khudy & nhiét do trong phong trong thoi gian 1,5 gio. Hon hop
duogc cd trong chan khong dé loai b6 DCM. Phan con lai duoc hoa tan trong EtOAC.
Hdn hop duoc rita bang nuée, lam kho bang NaxSO4 va ¢ trong chan khong. Sau khi
tinh ché cot, san phdm mong muébn thu dwgc véi higu suét 44% trong 3 budc tir hop chat

axit (4-(4-(tert-butoxycacbonyl)piperazin-1-yl)-6-cloquinazolin-7-y1l)boronic. '"H NMR
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(500 MHz, DMSO-d6) &: 9,73 (s, 1H), 9,26 (s, 1H), 8,700 (s, 1H), 8,32 (dd, J= 8, 1,5
Hz, 1H), 8,20 (s, 1H), 8,09 (dd, J=7, 1,5 Hz, 1H), 7,92 (t, J= 8 Hz, 1H), 7,891 (s, 1H),
6,84 (dd, J= 17, 10,5Hz, 1H), 6,18 (dd, J = 17, 2,5 Hz, 1H), 5,75 (dd, J = 10,5, 2,5Hz,
1H), 3,92-3,79 (m, 8H). ESI-MS m/z: 431,1 [M + HJ*.

Vidu 49

Téng hop hop chit 1-(4-(6-clo-8-flo-7-(5-metyl-1H-indazol-4-yl)-2-(thiazol-5-
yl)quinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on
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Vi du 49 13 vi du diéu ché minh hoa theo phuong phép téng hop chung AG

tert-Butyl 4-(6-clo-8-flo-7-(5-metyl-1H-indazol-4-yl)-2-(thiazol-5-yl)quinazolin-4-
yl)piperazin-1-cacboxylat

B6 sung 5-(4,4,5,5-Tetrametyl-1,3,2-dioxaborolan-2-yl)-1,3-thiazol (67mg, 1,1
duong lugng) va tetrakis (158mg, 0,5 duong lugng) vao trong tert-butyl 4-(7-bromo-
2,6-diclo-8-floquinazolin-4-yl)piperazin-1-cacboxylat (133mg, 1,0 duwong lugng) trong
dioxan (6mL) va dung dich nuéc NaCOs3 (1M, 3mL) trong 6ng gan kin. Hdn hop phan
tmg dugc khudy & nhiét do 120°C trong binh phan tng vi séng trong thdi gian 15 phit.
Sau khi 1am mat, bd sung axit (5-metyl-1H-indazol-4-yl)boronic (267mg, 5,1 dwong
lugng), tetrakis (164mg, 0,5 duong luong), 4ml dioxan, va 2mL dung dich nuédc
Na,CO; (1M) vao hdn hop nay. Hon hop tao ra dugce khudy & nhiét o 120°C trong binh
phan tmg vi séng trong thoi gian 45 phit. Sau khi 1am mat, hdn hop duoc loc va phan
chia thanh EtOAc va nudc. Lam kho 16p hitu co bang NaxSOs, va ¢d trong chan khong.
Phin con lai dugce tinh ché bing phwong phép sic ky cot nhanh trén silicagel (diclometan
/ metanol = 10 : 1) d& thu duoc san phAm mong mudn (88mg, hiéu suit 55%) 1a chét

ran. ESI-MS m/z: 580 [M + H]".
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1-(4-(6-clo-8-flo-7-(5-metyl-1H-indazol-4-yl)-2-(thiazol-5-yl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-on

Hop chat néu & phan dé& muc dugc diéu ché tir hop chit tert-butyl 4-(6-clo-8-flo-
7-(5-metyl-1H-indazol-4-yl)-2-(thiazol-5-yl)quinazolin-4-yl)piperazin-1-cacboxylat
trong 2 budc theo phuong thirc md ta trong Vi du 46. 'H NMR (500MHz, DMSO-d6)
0: 13,19 (s, 1H), 9,22 (s, 1H), 8,70 (s, 1H), 8,12 (s, 1H), 7,60 (d, J = 8,5 Hz, 1H), 7,59
(s, 1H), 7,41 (d, J = 8,5 Hz, 1H), 6,84 (dd, J= 17, 10,5 Hz, 1H), 6,18 (dd, J= 17, 2,5
Hz, 1H), 5,76 (dd, J= 10,5, 2,5Hz, 1H), 4,06-3,82 (m, 8H), 2,18 (s, 3H). ESI-MS m/z:
534,1 [M +H]".

Vidu 50

Tbng hop hop chét 1-(4-(6-clo-8-flo-7-(3-flo-5-metyl-1H-indazol-4-yl)quinazolin-4-

yl)piperazin-1-yl)prop-2-en-1-on

OTI/%
s

Selectfluor

D —

CH3CN

Vi du 50 1a vi du diéu ché minh hoa theo phuong phép tong hop chung AH

1-(4-(6-clo-8-flo-7-(3-flo-5-metyl-1H-indazol-4-yl)quinazolin-4-yl)piperazin-1-
yl)prop-2-en-1-on

Hon hop cua 1-(4-(6-clo-8-flo-7-(5-metyl-1H-indazol-4-yl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-on (45,1mg, 0,1mmol) va Selectfluor (53mg, 0,15mmol)
trong axetonitril (SmL) dugc khudy & nhiét do 120°C trong thoi gian 2 gio. Lam 4m hdn
hop 1én dén nhiét do trong phong va phan chia thanh DCM va nuge. Lam khd 16p hitu
co bang NaxSO4 va ¢b trong chan khong. Phan con lai dugc tinh ché bang phuong phap
sdc ky cot trén silicagel bang hé Isolera One (MeOH/DCM = 0- 5%) dé thu duoc san
phim mong mudn (4,4mg). "H NMR (500 MHz, CDCl3) §: 1H NMR (CDCls): 8,84 (s,
1H), 7,88 (s, 1H), 7,40-7,46 (m, 2H), 6,63 (dd, J = 8,4, 13,2 Hz, 1H), 6,40 (d, J = 13,6
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Hz, 1H), 5,78 (d, ] = 8,4 Hz, 1H), 3,75-4,01 (m, 8H), 2,24 (s, 1H). ESI-MS m/z: 469,1
[M+H]".

ViduS5l1

Téng hop hop chat 4-(4-acryloylpiperazin-1-yl)-6-clo-8-flo-7-(3-hydroxynaphtalen-1-

yl)quinazolin-2-cacbonitril
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tert-Butyl 4-(2-(acetoxymetyl)-7-bromo-6-clo-8-floquinazolin-4-yl)piperazin-1-
cacboxylat

B6 sung NaOAc (143mg, 1,75mmol) vao hdn hop cua tert-butyl 4-(7-bromo-6-
clo-2-(clometyl)-8-floquinazolin-4-yl)piperazin-1-cacboxylat  (288mg, 0,59mmol)
trong DMSO (10mL), va hdn hop tao ra dugc khqu 0 nhiét do 80°C trong thoi gian 2
gi®. Hon hop dugc phan chia thanh etyl axetat va nude. Lép hiru co duge rira bang dung
dich NaHCO; bao hoa va nude mudi, 1am kho bang NaySOs va ¢d trong chan khong.
Phan con lai dugce tinh ché bang phuong phap sic ky cot trén silicagel (etyl axetat/ete
diu mé = 1:2) dé thu duoc san phdm (306mg, hidu sudt 100%). ESI-MS m/z: 519,2
[M+H]*.

tert-Butyl 4-(7-bromo-6-clo-8-flo-2-(hydroxymetyl)quinazolin-4-yl)piperazin-1-
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cacboxylat

Hon hop cua tert-butyl 4-(2-(acetoxymetyl)-7-bromo-6-clo-8-floquinazolin- 4-
yl)piperazin-1-cacboxylat (306mg, 0,59mmol), LiOH.H>O (99mg, 2,64mmol) trong
THF (30mL) va H>O (10mL) dugc khudy & nhiét d6 trong phong trong thoi gian 1 gio.
Chiét hdn hop bing etyl axetat. Lép hitu co duge rira bang nueée mudi, 1am kho bing
NaSO4 va cd trong chan khong dé thu duge san phdm (286mg, hiéu sut 100%). ESI-
MS m/z: 477,2 [M+H]".

tert-Butyl 4-(7-bromo-6-clo-8-flo-2-formylquinazolin-4-yl)piperazin-1-cacboxylat

Hon hop ctia tert-butyl 4-(7-bromo-6-clo-8-flo-2-(hydroxymetyl) quinazolin-4-
yl)piperazin-1-cacboxylat (286mg, 0,60mmol) va MnO2 (523mg, 6,01lmmol) trong
diclometan (30mL) dugc khudy & nhiét d6 60°C trong thoi gian 16 gid. Hon hop dugc
tinh ché bang phuong phép sic ky cot trén silicagel (etyl axetat/ete ddu mé = 1:1) dé thu
duge san phim 1 chét rin mau da cam (212mg, hiéu sudt 74,5%). ESI-MS m/z: 505,2
[M+H]".

Axit 7-Bromo-4-(4-(tert-butoxycacbonyl)piperazin-1-yl)-6-clo-8-floquinazolin-2-

cacboxylic

B6 sung NaHPO4 (215mg, 1,79mmol) va NaClO; (162mg, 1,79mmol) vao hdn
hop cua tert-butyl 4-(7-bromo-6-clo-8-flo-2-formylquinazolin-4-yl) piperazin-1-
cacboxylat (212mg, 0,45mmol) trong THF (10mL), t-BuOH (10mL), DCM (SmL) va
H,O (10mL) & nhiét dd 0°C va hdn hgp tao ra duge khudy & nhiét d6 0°C trong thoi
gian 1 gid. B sung 2-metylbut-2-en (219mg, 3,13mmol) vao hdn hop nay va tiép tuc
khudy trong thoi gian 1 gid. Hon hop dugc co trong chan khong va phan con lai duoc
pha logng bang 1M HCI (30mL) va chiét bang etyl axetat. Lép hitu co duoc rira bang
nude mudi, 1am kho bing NaxSO4 va ¢b trong chan khong dé thu duge san phdm tho 1a
chét rin mau vang (257mg), chét ran nay dugc sir dung truc tiép trong budc tiép theo

khong cin tinh ché. ESI-MS m/z: 489,1 [M+H]*.
tert-Butyl 4-(7-bromo-2-cacbamoyl-6-clo-8-floquinazolin-4-yl)piperazin-1-cacboxylat

B6 sung DIEA (271mg, 2,10mmol) trong DCM (5mL) timg giot vao hdn hop ciia
axit 7-bromo-4-(4-(tert-butoxycacbonyl)piperazin-1-yl)-6-clo-8-floquinazolin-2-
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cacboxylic (257mg, 0,53mmol), NH4ClI (112mg, 2,10mmol), BOP (464mg, 1,05mmol)
trong DMF (10mL) & nhiét do trong phong. Hon hop duoc khudy trong thoi gian 1 gio.
Chiét hdn hop bing etyl axetat, rira bing dung dich NaHCO; bao hoa va nuéc mudi.
Lam kho 16p hitu co bang Na;SO4 va ¢d trong chan khong. Phan con lai dwgc tinh ché
bing phuong phap sic ky cot trén silicagel (diclometan/MeOH = 40:1) dé thu duoc san
pham 13 chét rin mau vang (163mg, hidu suit 63,5%). ESI-MS m/z: 490,1 [M+H]".

tert-Butyl 4-(2-cacbamoyl-6-clo-8-flo-7-(3-hydroxynaphtalen- 1-yl)quinazolin-4-
yl)piperazin-1-cacboxylat

Hon hgp cua tert-butyl 4-(7-bromo-2-cacbamoyl-6-clo-8-floquinazolin-4-yl)
piperazin-1-cacboxylat (80mg, 0,16mmol), axit (3-hydroxynaphtalen-1-yl)boronic
(34mg, 0,18mmol), Na>CO3 (86mg, 0,82mmol), Pd(PPhs)s (19mg, 0,016mmol) trong
dioxan (15mL) va H,O (5mL) duoc khudy & nhiét 6 100°C trong thoi gian 16 gio. Hon
hop dugc phén chia thanh etyl axetat va nudc. Lop hitu co dugc rira bing dung dich
NaHCOs bdo hoa va nude mudi, lam khd bang NaySO4 va ¢b trong chan khong. Phin
con lai duge tinh ché bing phuong phap sic ky cot trén silicagel (diclometan / MeOH =
30 : 1) dé thu dugc san phdm 1a chét rin mau vang (35mg, hidu suit 40,2%). ESI-MS
m/z: 552,2 [M+H]".

4-(4-Acryloylpiperazin-1-yl)-6-clo-8-flo-7-(3-hydroxynaphtalen-1-yl)quinazolin-2-

cacboxamit

Hon hop cla tert-butyl-4-(2-cacbamoyl-6-clo-8-flo- 7-(3-hydroxynaphtalen-1-
yl)quinazolin-4-yl)piperazin-1-cacboxylat (35mg, 0,066mmol) trong diclometan
(10mL) va CF3COOH (2mL) dugc khudy & nhiét do trong phong trong thoi gian 0,5 gid.
Hon hop dugc cd trong chan khong. Phén con lai dugc hoa tan trong diclometan (20mL)
va EtsN (32mg, 0,317mmol). Hon hop dugc khudy & nhiét d -78°C va acryloyl clorua
(5,4mg, 0,063mmol) trong diclometan (0,8mL) dugc bd sung ting giot vao hdn hop.
Hbn hop duoc khudy & nhiét do -78°C trong thoi gian 5 phit va lam ding bang dung
dich NaHCO; bdo hoa. Chiét hdn hop bang diclometan. Lam kho 16p hitu co bang
NazSO4 va cd trong chan khong. Phan con lai dugc tinh ché bing phuong phap sic ky
cOt trén silicagel (diclometan / MeOH = tir 40 : 1 dén 15 : 1) dé thu dwoc san pham Ia
chét rin mau tring (33mg). ESI-MS m/z: 506,2 [M+H]".
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4-(4-Acryloylpiperazin-1-yl)-6-clo-7-(3-hydroxynaphtalen-1-yl)quinazolin-2-

cacbonitril

B6 sung (CF3CO)0 (68mg, 0,326mmol) vao hdn hop duge khudy cua 4-(4-
acryloylpiperazin-1-yl)-6-clo-7-(3-hydroxynaphtalen-1-yl)  quinazolin-2-cacboxamit
(33mg, 0,065mmol) va EtsN (33mg, 0,326mmol) trong diclometan (20mL) & nhiét do
trong phong, va hdn hop tao ra dugc khudy trong thoi gian 0,5 gid. Hén hop duoc lam
dimg bang dung dich NaHCOj3 bdo hoa va dugc chiét bang diclometan. L6p hitu co dugce
rira bang nudc mudi, lam kho bang NaySO4 va ¢b trong chan khong. Phan con lai duoc
tinh ché bang phuong phap sic ky cot trén silicagel (diclometan /MeOH = 40:1) dé thu
duoc san phdm 1a chit rin mau tring (6mg, hiéu sudt 18,8%). 'H NMR (400 MHz,
DMSO-db6) 6: 10,11 (s, 1H), 8,21 (s, 1H), 7,84 (m, 2H), 7,48-7,10 (m, 5H), 6,86 (dd, J
=10,4 Hz, J = 16,8 Hz, 1H), 6,22 (dd, J= 2,0 Hz, J = 16,4 Hz, 1H), 5,78 (dd, J = 2,4
Hz, J= 10,8 Hz, 1H), 4,10 (m, 4H), 3,89 (m, 4H). ESI-MS m/z: 488,2 [M +H]".

Vidu 52

Téng hop hop chét 1-(4-(6-clo-8-flo-7-(2-hydroxynaphtalen-1-yl)quinazolin-4-
yl)piperazin-1-yl)prop-2-en-1-on
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1-(4-(6-clo-8-flo-7-(2-metoxynaphtalen-1-yl)quinazolin-4-yl)piperazin- 1-yl)prop-2-

en-1-on

B sung axit (2-metoxynaphtalen-1-yl)boronic (904mg, 98%, 5,88 duong lugng)
va tetrakis (431mg, 0,5 dwong luong) vao trong hdn hop cta 1-(4-(7-bromo-6-clo-8-
floquinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on (297mg, 1,0 dwong luong) trong 1,4-
dioxan (12mL) va dung dich nudc Na,CO3 (1M, 6mL) trong 6ng gén kin. Hdn hgp phan
ung dugc gia nhiét ¢ nhiét d¢ 120°C trong binh phan ung vi séng trong thoi gian 15
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phut. Sau khi 1am méat, hdn hgp duoc loc. Phan dich loc duoc pha lodng bang etyl axetat,
va duge rira bing nuée. Lép hitu co da tach duoc lam khd bing NaSO4 va ¢d trong

chan khong. Phan con lai dugc sir dung truc tiép trong bude tiép theo.

1-(4-(6-clo-8-flo-7-(2-hydroxynaphtalen- 1-yl)quinazolin-4-yl)piperazin-1-yl)prop-2-

en-1-on

To dung dich chita hop chédt 1-(4-(6-clo-8-flo-7-(2-metoxynaphtalen-1-
yl)quinazolin-4-yl)piperazin-1-yl)prop-2-en-1-on thu dugc & trén trong diclometan
(10mL) & nhiét d6 -78°C, BBr3 trong DCM (1M, 4,7mL, 7 duong lugng) dugc bd sung
timg giot va hdn hop tao ra duoc khudy & nhiét d6 nim trong khoang tir -78°C dén nhiét
d6 trong phong qua dém. Phan tmg dugc lam dimg bang dung dich nudc NaHCOs béo
hoa & nhiét dd 0°C. Hon hop duoc phan chia thanh diclometan va nuéc. Lép hitu co
duoc 1am khé bang Na»SO4 va ¢ trong chan khong. Phan con lai duoc tinh ché bang
phuong phéap sdc ky cot nhanh trén silicagel (MeOH/DCM = 1-10%) dé thu dugc san
phim mong mudn (100mg, hiéu suét 29% trong 2 budc) 1a chat rin mau tring. 'H NMR
(500 MHz, DMSO-d6) 6: 9,98 (s, 1H), 8,71 (s, 1H), 8,9 (s, 1H), 7,95 (d, /=9 Hz, 1H),
7,90 (d, J=9,0 Hz, 1H), 7,34 (m, 3 H), 7,11 (d, J= 8,0 Hz, 1H), 6,84 (dd, /=17, 10,5
Hz, 1H), 6,18 (dd, J = 17, 2,5 Hz, 1H), 6,18 (dd, J = 10,5, 2,5 Hz, 1H), 3,96-3,79 (m,
8H). ESI-MS m/z: 463,1 [M + H]".

Vi du 53
Thir nghiém phén tich sinh hoa ddi v6i cac hop chét

Céc hop chét thtr nghiém duoc diéu ché thanh cac dung dich gbc 10mM trong
DMSO (Fisher cat# BP-231-100). KRAS G12C 1-169, protein gin thé his, nap GDP
dugc pha lodng thanh 2uM trong hé dém (20mM Hepes, 150mM NaCl, ImM MgCl,).
Céc hop chét duoc thir nghiém v& hoat tinh nhu sau:

Céc hop chit dugc pha lodng t6i ndng do thir nghiém cudi cting 50X trong DMSO
trong cac dia bao quan 96 15. C4c dung dich hop chit nguyén liéu duge tao xody trudc
khi sir dung va theo ddi cAn than v& bét ky ddu hiéu két tha ndo. Cac dung dich pha lodng

nhu sau:
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e Dbi voi ndng d6 hop chét cudi cung 100pM, hop chét duge pha lodng thanh
5000uM (5pL dung dich hop chit gbc 10mM + 5uL DMSO) va duoc tron
két hop déu bang pipet chudn db.

e Ddivéindng d6 hop chit cudi ciing 30pM, cac hop chit dugc pha lodng thanh
1500uM (3pul dung dich hop chét géc 10mM + 17ul DMSO) va dugce tron két
hop déu bang pipet chudn db.

e Ddivéindng d6 hop chit cudi ciing 10uM, cac hop chit dugc pha lodng thanh
500puM (2pl dung dich hop chit gbc 10mM + 38ul DMSO) va dugce tron két
hop déu bang pipet chuan do.

B6 sung 49ul dung dich protein gdc vao mdi mét 15 ctia dia PCR 96 18 (Fisher
cat# 1423027). B6 sung 1pl cac hop chét pha lodng 50X vao céc 18 thich hop trong dia
PCR st dung dung cu chuén d6 12 kénh. Céc hdn hop phan tmg dugc tron két hop cin
than va hoan toan b.%mg cach hit chudn do lén/xuéng béng dung cu chuén d6 da kénh
thé tich 200ul. Pia dugc gian kin bang 14 nhom gén kin va duge bao quan trong ngin
chira & nhiét o trong phong trong thoi gian 30 phut, 2 gid hodc 24 gid. Sau do, Spl axit
formic 2% (Fisher cat# A117) trong DI H>O duoc bd sung vao mdi mdt 13, tiép theo
bang cach tron két hop bang pipet chuin d9. Sau d6, dia duoc gan kin lai bing 14 nhom
gén kin va duge bao quan trén nude d4 kho cho t6i khi durgc phan tich nhu mé ta dudi
day.

Céc thir nghiém mo ta & trén duogc phan tich bang phwong phap phd khéi theo

phuong thire sau:

Dung cu MS dugc thiét dat ¢ chidu phan cuc duong, dd phan giai 2 GHz va
phuong thire khéi lwgng thap (1700) va dugc cho can bang trong thoi gian 30 phut. Sau
d6, dung cu duoc hiéu dinh, chuyén sang phuong thirc thu nhan va phuong phap thich
hop da nap.

Sau thoi gian cin bang 30 phut nita, 10 trong (tirc 13, hé dém) dugc hoat dong dé
béo dam thiét bi van hanh chinh x4c. Cac mau duoc lam tan dong & nhiét d6 37°C trong
thoi gian 10 phut, duge ly tdm nhanh, va chuyén 1én dung cu ly tdm bench top. Cac 15
A1 va H12 dugc thém chuén biang 1ul peptit ndi chuan 500uM, va céac dia dugc ly tim
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v6i tbe d6 2000 x g trong thoi gian 5 phut. Sau d6, phuong phap dugc thao tac va khdi

lugng cua mdi mot 16 riéng bict dugc ghi lai.

Khéi lugng (6t hon 1 dit lidu tich hop) ciia mdi mot 18 duge chén vao trong ban
d6 dia va duoc xuét ra tir phan tich. Khéi luong ciia cac chit chuin ndi ciing duoc xudt
ra. Dit liéu tai 50 ppm dugc trich xuét cho trang thai nap +19, va viéc nhan dang 15 A1l
dugc 4n dinh nho st dung mau thém chét chudn ndi va dugce tich hop. Dit liéu dinh dugc
xuit ra dudi dang mot danh sdch TOF va cac budc & trén dugc ldp lai ting budc mot,

ddi véi cac trang thai nap +20, 21, 22, 23, 24, va 25.
Cdc phan tich in vitro khdc nhu sau:
Uc ché sw sinh trudng té bao:

Kha ning cta cac hop chét dich trc ché sinh trudng té bao qua trung gian RAS
duoc danh gia va chiing minh nhu sau. Céac té bao biéu hién kiéu hoang dai hoic RAS
d6t bién duogc cy vao trong cac dia 96 13, d4y tron trong, mau trang v6i mat do 5000 té
bao mdi 156. Té bao dwoc dé cho bam dinh trong thoi gian khoang 2 gid sau khi cdy,
trude khi bd sung hop chit theo sang ché. Sau mot s gio nhét dinh (vi du, 24 gio, 48
gi®, hodc 72 gid sinh trudng té bao), qua trinh ting sinh té bao dugc x4ac dinh bing cach
xéc dinh téng lwong ATP nho st dung chit phan tng hidu gia té bao Cell Titer Glo
(Promega) theo huéng din cta nha san xuit. Cac mic ting sinh EC50 dwgc xac dinh
béng cach phén tich cac dap Gmg lidu luong hop chit 8 diém v6i cac khoang gidn cach

ntra loga gidm tir 100pM.
Uc ché 16 trinh tin hiéu qua trung gian RAS:

Kha ning ciia cac hop chit boc 16 & day trong viée trc ché su truyén tin hiéu qua
trung gian RAS dugc danh gia va chimg minh nhu sau. Céac té bao biéu hién kiéu hoang
dai hogic RAS dot bién (nhu G12C, G12V, hoic G12A) dwoc xit ly bing hoic khong
can hop chét dich (t& bao dbi chung). Qua trinh wc ché su truyén tin hiéu RAS bdi mot
ho#c nhidu hop chét dich dwoc chimg minh bang su suy giam vé mirc trang thai 6n dinh
ctia MEK phosphoryl hoa va/hodc su lién két Raf trong cac té bao duge xir Iy bang mot

hodc nhidu hop chét dich so vai té bao dbi ching.
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Uc ché 19 trinh tin hiéu qua trung gian RAS:

Kha nang cia cac hop chat boc 10 & day trong viéc tic ché su truyén tin hiéu qua
trung gian RAS dugc danh gia va chimg minh nhu sau. Céc té bao biéu hién kiéu hoang
dai hodc RAS dot bién (nhu G12C, G12V, hoic G12A) duoc xir Iy bang hoic khong
can hop chét dich (té bao dbi chimg). Qua trinh trc ché su truyén tin hiéu RAS bai mot
hodc nhidu hop chét dich dugc chig minh bing ty 16 phan tram lién két ciia hop chét
v6i protein RAS d6t bién tai G12C & cac té bao duge xir Iy bing mdt hodc nhiéu hop

chét dich so véi té bao ddi chimg.
Uc ché 16 trinh tin hiéu qua trung gian RAS:

Kha nang cua cac hop chit dugc boc 16 & day trong viéc trc ché su truyén tin hiéu
qua trung gian RAS dugc dénh gia va chig minh nhu sau. Céc t€ bao biéu hién kiéu
hoang dai hodc RAS dot bién (nhw G12C, G12V, hogic G12A) dugc xir Iy bang hoic
khong cin hop chit dich (t& bao ddi ching). Qua trinh trc ché sy truyén tin hiéu RAS
b&i mot hodc nhidu hop chét dich duge chimg minh bang su suy giam vé lién két cta
phtrtc RAS véi cac phén tur truyén tin hidu xudi dong (vi du, Raf) & cac té bao dugc xir

ly bang mdt hodic nhidu hop chat dich so véi té bao dbi chimg.

MObi mét trong sb cac hop chit & Bang 1 dugc thir nghiém theo cdc phuong phép
& trén va duoc phat hién lién két theo kiéu ddng hoa tri véi KRAS G12C & muc it nhét
khoang 5% (tirc 13, it nhit khoang 5% lugng protein c6 mit trong 16 dugc phat hién lién
két theo kiéu ddng hoéa tri v6i hop chét thir nghiém).

Bang 2

Hoat tinh ctia cac hgp chét dai dién*

STT %lienkét [ STT [ %lienkét | STT | %lienkét | STT | % liénkét
1 +++ 2 + 3 + 4 -+
5 F++ 6 +++ 7 -+ 8 ++
9 +++ 10 ++ 11 ++++ 12 +
13 ++ 14 ++ 15 +++ 16 ++
17 + 18 ++ 19 ++ 20 +
21 +++ 22 + 23 ++ 24 +
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STT %lienkét | STT | %lienkét | STT | %liénkét | STT [ % lién két
25 ++ 26 + 27 + 28 +
29 + 30 + 31 + 32 +
33 ++ 34 +++ 35 + 36 +
37 ++ 38 ++ 39 + 40 +++
41 + 42 +++ 43 +++ 44 +++
45 + 46 -+ 47 -+ 48 -+
49 ++++ 50 + 51 ++++ 52 ++++
53 -+ 54 ++ 55 -+ 56 -+
57 + 58 -+ 59 -+ 60 +
61 + 62 + 63 + 64 ++
65 + 66 +H+++ 67 4+ 68 +
69 + 70 +++ 71 + 72 ++
73 ++ 74 +++ 75 + 76 +
77 +++ 78 + 79 + 80 +
81 +++ 82 + 83 ++ 84 ++
85 (Rt 86 + 87 + 88 +
89 + 90 + 91 ++ 92 +
93 + 94 ++ 95 ++ 96 +
97 4 98 - 99 - 100 ot
101 +++ 102 +++ 103 ++ 104 +++
105 + 106 ++++ 107 -+ 108 ++
109 -+ 110 +++ 111 +++ 112 +++
113 +++ 114 +++ 115 +++ 116 ++
117 -+ 118 +++ 119 +++ 120 4+
121 ++++ 122 ++ 123 ++++ 124 +++
125 ++++ 126 +H++ 127 ++++ 128 +++
129 - 130 + 131 + 132 -+
133 ++ 134 ++ 135 + 136 ++
137 + 138 -+ 139 -+ 140 +++
141 + 142 + 143 +++ 144 +
145 -+ 146 ++++ 147 ++ 148 +++
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STT %liénkét | STT | %lienkét | STT | % lignkét | STT [ % lién két
149 + 150 -+ 151 + 152 -+
153 -+ 154 ++ 155 ++ 156 ++
157 + 158 -+ 159 +++ 160 +
161 ++ 162 + 163 + 164 +
165 N/A 166 + 167 + 168 ++
169 +++ 170 + 171 +++ 172 +++
173 -+ 174 ++ 175 +++ 176 +++
177 + 178 + 179 + 180 +
181 + 182 +++ 183 +++ 184 -+
185 ++ 186 +++ 187 +++ 188 +++
189 ++ 190 + 191 +++ 192 ++
193 ++ 194 -+ 195 -+ 196 -
197 ++ 198 -+ 199 N/A 200 ++
201 +++ 202 +++ 203 -+ 204 +++
205 + 206 4+ 207 -+ 208 -+
209 4+ 210 4+ 211 + 212 -+
213 ++ 214 + 215 ++ 216 +
217 +++ 218 +++ 219 + 220 +++
221 ++ 222 +++ 223 + 224 +++
225 ++ 226 + 227 -+ 228 +
229 ++ 230 + 231 +++ 232 +
233 ++ 234 -+ 235 +++ 236 +++
237 ++++ 238 +++ 239 +++ 240 -+
241 + 242 -+ 243 ++++ 244 +
245 + 246 4+ 247 +++ 248 N/A
249 + 250 ++ 251 -+ 252 ++++
253 ++++ 254 +++ 255 +++ 256 +++
257 -+ 258 ++ 259 +++ 260 ++
261 + 262 + 263 + 264 ++
265 + 266 +++ 267 + 268 +++
269 +++ 270 +++ 271 +++ 272 -+
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STT %lienkét | STT | %liénkét | STT | %liénkét | STT | % lién két
273 +H++ 274 -+ 275 ++ 276 +
277 + 278 ++ 279 +++ 280 +++
281 ++ 282 4+ 283 ++ 284 ++++
285 +++ 286 + 287 ++ 288 ++
289 +++ 290 +++ 291 4+ 292 +
293 ++++ 294 -+ 295 + 296 +
297 + 298 ++ 299 + 300 ++
301 ++ 302 +++ 303 ++ 304 ++
305 ++ 306 ++ 307 ++ 308 +++
309 +++ 310 ++++ 311 -+ 312 -+
313 +++ 314 -+ 315 + 316 ++
317 N/A 318 + 319 ++ 320 ++
321 + 322 +++ 323 +++ 324 +
325 ++ 326 + 327 ++ 328 +
329 ++ 330 ++ 331 ++ 332 ++
333 + 334 ++++ 335 -+ 336 +++
337 + 338 ++ 339 -+ 340 -+
341 -+ 342 -+ 343 +++ 344 +++
345 -+ 346 -+ 347 -+ 348 -+
349 -+ 350 -+ 351 -+ 352 -+
353 +HH+ 354 -+ 355 -+ 356 +++
357 o+ 358 -+ 359 +H++ 360 -+
361 -+ 362 ++ 363 -+ 364 At
365 -+ 366 -+ 367 4+ 368 -+
369 -+ 370 + 371 ++ 372 +++
373 +++ 374 4+ 375 +++ 376 N/A

* 1ién két dbi voi cac hop chét 1-47 duoc xéac dinh tai 24 gid; lién két ddi véi cac hop
chét 48-246 dugc xé4c dinh tai thoi diém 2 gio; lién két d6i v6i cac hop chit 247-375
duge xac dinh tai thoi diém 30 phut. N/A = két qua treo

+ dé chi hoat tinh lién két tir 5% dén 25%

++

dé chi hoat tinh lién két cao hon 25% va 1én t6i 50%
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+++  dé chi hoat tinh lién két cao hon 50% va Ién téi 75%

++++ dé chi hoat tinh lién két cao hon 75%

Toan bd ndi dung cua tit ca cac tai liéu patent My, cong bd don yéu cu cip
patent My, don yéu cdu cép patent M§, cic patent nudc ngoai, cac don yéu cau cp
patent nudc ngoai va cac cong bd khong patent dé cap trong ban mé ta nay hodc ban dit
lidu don dinh kém duoc két hop tham khao trong sang ché nay, trong pham vi khong
mAu thuin v6i phdn md ta cia ban mo ta nay.

Toan bd ndi dung ctia cac don yéu ciu cip patent tam thoi M§ s 61/889,460 ndp
ngdy 10/10/2013, don yéu cdu cép patent tam thdoi My sb 62/034,619 ndp ngay
7/08/2014, don yéu ciu cip patent tam thoi My sb 62/052,366 ndp ngay 18/09/2014,
don yéu cau cip patent Jordan sé 289/2014 ndp ngay 9/10/2014 va don yéu cau cép
patent Dai Loan véi tiéu & “INHIBITORS OF KRAS G12C” ndp ngay 9/10/2014 dugc
két hop tham khao trong sang ché nay.

Tir phan md ta trén dy, s& nhan ra rang, mic dit cic phwong an cu thé theo sang
ché d3 dugc mod ta & diy nham muc dich minh hoa, nhitng phwong 4n bién dbi khac nhau
c6 thé duoc thuc hién ma khong ndm ngoai pham vi yéu cau bao ho ciia sang ché. Do

do, sang ché khong bi gidi han ngoai trir cac yéu cau bao ho kém theo.
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Yeéu cau bao ho

1. Hop chét ¢6 cong thirc (I') sau:

@)

hodc mubi dugc dung, chét hd bién hodc chit dong phan 1ap thé dugc dung cuia né,

trong do:

mbi G! va G2 ddc 1ap 1a N hozc CH;

mdi X va Y doc 1ap 1a N, NR? hoic CRS;

Z 1a N hodc CR® hoic Z 1a NH khi Y 1a C=0;

L' 1a lién két hodc NR7;

L2 1a lién két hoic alkylen;

R'1a H;

R" la heteroxyclyl, heteroaryl hoac aryl;

mdi R% va R? @oc 1ap 1a H, halo, -OH, C;-Cs alkyl, Ci-Cg haloalkyl, Ci-
C¢ alkoxy hodc C3-Cg xycloalkyl;

R32 va R3® mdi 1an xuét hién doc 1ap 1a H, -OH, -NH>, -COH, halo,
xyano, Ci-Cs alkyl, C2-Cs alkynyl, hydroxylalkly, aminylalkyl, alkylaminylalkyl,
xyanoalkyl, carboxyalkyl, aminylcacbonylalkyl hodc aminylcacbonyl;

R* va R* mdi 14n xuét hién doc 1ap 1a H, -OH, -NH>, -CO-H, halo,
xyano, C1-Cs alkyl, C2-Cs alkynyl, hydroxylalky, aminylalkyl, alkylaminylalkyl,
xyanoalkyl, carboxyalkyl, aminylcacbonylalkyl hodc aminylcacbonyl;

RS mdi 14n xuét hién ddc 1ap 1a H hoic C1-Cs alkyl;

R® mdi 14n xuét hién doc 1ap 1a H, oxo, Xyano, xyanoalkyl, amino,
aminylalkyl, aminylalkylaminyl, aminylcacbonyl, aminylsulfonyl, -CO2NR?R®, trong
d6 mbi R® va R® ddc 1ap 1a H hodc Ci-Cs alkyl hodc R® va RP lién két v6i nhau dé tao
ra vong cacbon hodc vong di vong, alkylaminyl, haloalkylaminyl,

hydroxylalkyaminyl, amindinylalkyl, amidinylalkoxy, amindinylalkylaminyl,
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guanidinylalkyl, guanidinylalkoxy, guanidinylalkylaminyl, C;-Cs alkoxy,

aminylalkoxy, alkylaminylalkoxy, alkylcacbonylaminylalkoxy, Ci-Cs alkyl,

heteroxyclyl, heteroxyclyloxy, heteroxyclylalkyloxy, heteroxyclylaminyl,

heteroxyclylalkylaminyl, heteroaryl, heteroaryloxy, heteroarylalkyloxy,

heteroarylaminyl, heteroarylalkylaminyl, aryl, aryloxy, arylaminyl, arylalkylaminyl

hodc arylalkyloxy;

man; va

trong do:

trong d6 khi X 1a CR® thi R trong X khong 1a oxo;
R® 1a H hoic alkyl;
R’ 1a H hodc C1-Cs alkyl

mdi m! va m? doc 1ap 1a 1, 2 hoic 3;

E c6 cong thirc sau:
NP R
R9

b

== 1a lién két doi hozc lién két ba;

Q 13 ~C(=0)-, -C(=NR?)-, -NR3C(=0)-, —S(=0)2- hotic — NR¥S(=0),-:
R®1a H, C;-Cg alkyl hodc hydroxylalkyl;

R¥ 1a H, -OH, -CN hoic Ci-Cs alkyl;

khi == 12 lién két d6i thi mdi R® va R!° doc 14p 1a H, xyano, carboxyl,

C1-Cs alkyl, alkoxycacbonyl, aminylalkyl, alkylaminylalkyl, heteroaryl hoac

hydroxylalkyl;

khi == 14 lién két ba thi R® ving mat va R 1a H, C;1-Cs alkyl,

aminylalkyl, alkylaminylalkyl hodc hydroxylalkyl.

2. Hop chét theo diém 1, trong d6 hop chét nay c6 mét trong sd cac cong thire (I'b),
(I'c), (I'd) hoac (I'e) sau:
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(I'd) (I'e)

3. Hop chét theo diém bét ky trong s6 cac diém 1-2, trong d6 R" 13 aryl.
4. Hop chit theo diém bét ky trong s6 cac diém 1-2, trong d6 R" 1a phenyl.
5. Hop chét theo diém bt ky trong s cac diém 1-2, trong d6 R" 1a naphtyl.

6. Hop chét theo diém bét ky trong sd cac diém 1-2, trong d6 R" 1a aryl, va R" khong

duoc thé.

7. Hop chét theo diém bt ky trong s6 cac diém 1-2, trong d6 R" 14 aryl, va R" duoc
thé bing mot hogc nhiéu phén tir thé.

8. Hop chét theo diém bat ky trong sd cac diém 1-2, trong d6 R” 1a aryl, R" dugc thé
béng mot hoac nhiéu ph'?m tt thé, va céac ph'?ln ttr thé dugc chon tir halo, xyano, xyanoCi-
Cealkyl, xyanoCs-Cgxycloalkyl, hydroxyl, Ci-Cealkyl, Ci-Csalkylxycloalky, Ca-
Csalkynyl, Ci-Cealkoxy, Ci1-Cghaloalkoxy, Ci-Cealkylaminyl, Ci-
Cealkylcacbonylaminyl, ~Ci-Cshydroxylalkyl, Ci-Cshaloalkyl, Ci-Csalkoxyalkyl,

aminylsulfon, aminylcacbonyl, aminylcacbonylCi-Cealkyl, aminylcacbonylCs-
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Csxycloalkyl, Ci-Cealkylaminylcacbonyl, Cs-Csxycloalkylaminylcacbonyl, Cs-
Csxycloalkylalkyl va C3-Cgxycloalkyl, C3-Csxycloalkyl duge ngung tu va heteroaryl.

9. Hop chit theo diém bat ky trong s cac diém 1-2, trong 6 R" 12 aryl, R" duoc thé
b'fmg mdt hodc nhiéu phén tir thé, va cac ph'?ln ttr thé dugce chon tir flo, clo, bromo,
xyano, hydroxyl, hydroxylmetyl, metoxy, metoxymetyl, metyl, etyl, isopropyl,
diflometyl, triflometyl, aminylcacbonyl va xyclopropyl.

10. Hop chét theo diém bat ky trong s cac diém 1-2, trong d6 R" ¢6 mot trong sb cac

cong thic sau:

Cl Cl
Cl
sHeacNoNasoNon
CN CN
NC Cl OH Cl
\©\é§\- ©\; ; Cg ; Cl/Cg{ ;Cl/©;j\ ; HO/CQJS\ ;

>

cl
cl OH HO cl OCH; OCH,
e &
OH A . OH . £ S L

b

OCH, o) OH
OH Cl Br F
@Ef\ [ondoNeuleiinoNod

o o o o e e
\Qfx \@ pr()/@@ \Qf @Eﬂ Ho\</©( !

CF3 ; 3

F
O Y,
F/E:E‘i ;HO/©;\;HO ALF . CN . ON

OCHs
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GG ey ey
@M)* o e G
AN Cade IR a s

égﬁwu@w;

11. Hop chét theo diém bt ky trong sd cac diém 1-2, trong d6 R" 14 heteroaryl.

12. Hop chét theo diém bt ky trong s cac diém 1-2, trong d6 R" 14 heteroaryl, va R”

bao gdm oxy, Iuu huynh, nito hodc t6 hop ctia chung.
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13. Hop chét theo diém bét ky trong s cac diém 1-2, trong d6 R" 13 heteroaryl, va R"
1a thiophenyl, pyridinyl, pyridinonyl, pyrimidinyl, benzooxazolyl, benzoisoxazolyl,
benzodioxazolyl, benzoimidazolyl, quinolinyl, quinolinonyl, dihydroquinolinonyl,
tetrahydroquinolinyl, quinazolinyl, indazolyl, indolinonyl, benzothiophenyl hodac

dihydrobenzodioxinyl.

14. Hop chét theo diém bat ky trong s cac diém 1-2, trong d6 R" 13 heteroaryl, va R"
khong dugce thé.

15. Hop chét theo diém bt ky trong sb cac diém 1-2, trong d6 R"' 1a heteroaryl, va R"
duoc thé bing mot hodc nhiéu phan tir thé.

16. Hop chét theo diém bét ky trong sb cac diém 1-2, trong d6 R" 14 heteroaryl duoc
thé br?lng mot hodc nhiéu phén ttr thé, va céc phén ttr thé duoc chon tir halo, Ci-

Csalkyl, Ci1-Csalkoxy, hodc Cr-Csalkenylcacbonylaminyl.
17. Hop chét theo diém bét ky trong s6 cac diém 1-2, trong d6 R" 14 heteroaryl duoc
thé bé’mg mot hodc nhidu phﬁn tr thé, va céc phﬁn ttr thé duoc chon tir flo, clo, amino

va metyl.

18. Hop chét theo diém bat ky trong s6 cac diém 1-2, trong d6 R” ¢6 mot trong sd cac

cdng thire sau:

@; H3C/<1; CI@; {3 S <1; NJ; CL; Qf
Lj CI/U /\)L)\/j\/ HZJI\\;\ B \I@

HN—

HN-N
SR AR
N/
e AN Ir“é\; f\; ;\; F
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HN-N

\ \ "N\
o/N ~\H NH
OCHj . ﬁ 3 . &

b

<S 5 & N HN/\ O’FEF

. HN Va ol

o/\ \NH
\ \ Vej\ \
H N
R
/N\N/ 3 hodc S .

19. Hop chét theo diém bét ky trong s cac diém 1-18, trong d6 R% 1a H.

.
>

20. Hop chét theo diém bét ky trong s cac diém 1-18, trong d6 R 14 halo.
21. Hop chét theo diém bt ky trong s cac diém 1-18, trong d6 R 1a clo hozc flo.
22. Hop chét theo diém bat ky trong s cac diém 1-18, trong d6 R2 1a C1-Csalkyl.

23. Hop chét theo diém bat ky trong s cac diém 1-18, trong 6 R% 1a C3-Cs
xycloalkyl.

24. Hop chét theo diém bat ky trong s cac diém 1-18, trong d6 R? 1a xyclopropyl.
25. Hop chét theo diém bt ky trong s6 cac diém 1-24, trong d6 R? 14 H.

26. Hop chit theo diém bt ky trong sé cac diém 1-24, trong d6 R?® 13 halo.
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27. Hop chét theo diém bét ky trong sb cac diém 1-24, trong d6 R® 1a clo hoic flo.
28. Hop chét theo diém bat ky trong s cac diém 1-27, trong d6 Q 1a —C(=0)-.
29. Hop chét theo diém bat ky trong s cac diém 1-28, trong d6 E c6 mot trong sd cac

cong thire sau:

O

#HJ\/;?{N’S& %J\/ mf\/ HLJ\/ 1)\/ EM
”%H/\( EWOH %H/\E) CN N\Z H‘J\/\Q

“/Hk “))ko/\ "
ol f‘ﬁ“ k.
%\

30. Hop chét theo diém bat ky trong s cac diém 1-28, trong d6 E c6 cong thirc sau:
g

31. Hop chét theo diém bat ky trong s cac diém 1-30, trong d6 L' 14 lién két.
32. Hop chét theo diém bét ky trong sd cac diém 1-31, trong d6 L2 14 lién két.

33. Hop chét theo diém bét ky trong s cac diém 1-32, trong d6 R*, R, R* va R* 13
H.

34. Hop chét theo diém bt ky trong sb cac diém 1-32, trong d6 R hozic R** 1a

aminylcacbonyl.
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35. Hop chét theo diém bét ky trong s6 cic diém 1-32, trong d6 R3? hodc R* 1a
O

SN

NH;

36. Hop chat theo diém bét ky trong sb cac diém 1-32, trong d6 R** hodc R** 14 xyano

hodc xyanoalkyl.

37. Hop chét theo diém bat ky trong sb cac diém 1-32, trong d6 R hodc R* 1a

xyanometyl.

38. Hop chét theo diém bat ky trong sb cac diém 1-37, trong d6 Z 1a N.

39. Hop chit theo diém bt ky trong s6 cac diém 1-37, trong d6 Z 1a N, va X 1a N,
40. Hop chét theo diém bét ky trong s cac diém 1-37, trong d6 Z 1a N, va Y 1a N.

41. Hop chét theo diém bat ky trong s cac diém 1-37, trong 46 Z1a N, X AN va Y 1a
CRS, trong d6 R® 1a H.

42. Hop chét theo diém bét ky trong s cac diém 1-37, trong d6 Z 1a N, va Y 1a CRS,

trong d6 R° 1a H, va X 1a CRS, trong d6 RS 1a xyano, metoxy hodc amino.

43. Hop chét theo diém bat ky trong sd cac diém 1-37, trong 46 Z 1a N, va Y 1a CR®,
trong d6 R 1a H, va X 1a CRS, trong d6 R® 1a xyano.

44. Hop chét theo diém bat ky trong s cac diém 1-37, trong d6 Z1a N, Y 1aN va X 1a
CRS, trong d6 R 1a H.

45. Hop chét theo diém 1, trong d6 hop chét nay c6 mot trong s cac cong thirc sau:
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46. Dugc pham chira hgp chit theo diém bt ky trong s6 cac diém 1-45 va chit mang

dugc dung.
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